


g

220-240

Volts or
100-120 Vohts
The leakage

) current of the '§
NEW X25 isonly a B3
few microamps and W

cannot harm 'the »\n

most delicate \
equipment even\

220 volts '}
or 240 volts ‘
The 15 watt Y\ A

miniature mode!

0 CCN also has ¥
when soldered "'live”". negligible leakage \ '\
| Tested at 1500v. A.C. Test voltage \J \
[ This 25 watt iron with s 4000v. A.C\

Totally exclosed '\
element in ceramic

truly remarkable heat-

. b
shaft. Fitted long-life . \s
L i13/327 ) Miniature 5\
made 40 arid 60 watt soldering *  iron-coated bit 3 ! \ 15 watt soldering § %
# irons, due 10 1ts unique construction 4 Othir/g,',ts;:zl,a.lb;i'” iron fitted ‘(\
advantages. Fitted long-life iron-coated ' 41/16" 3/32" iron-coated 3\(
bit 1/8". 2 other bits available PF?InCE' £1.80 pit. Many other)
3/32" and 3/16" Totally enclosed (r‘ec |:etail) bits available from\\
element in ceramic and steel shaft OR Fit.ted with 1716 to 3/16"" \\

Bits do not “’freeze’” and can easily be triple-coated, firon Voltages 240, 220,
remgved PRICE: £1.75 (rec. retail) nickel and Chr'()miun’1) 110,50 0r 24
Suitable for production work and as a general bit 1/8" £1.95 (rec. retail} PRICE £1:70

‘ M purpose iron (rec. retail)
Model SK.1 Kit . \,
contains 15 watt miniature iron \ == q

¥ fitted with 3/16" bit, 2 spare bits
» Z/327 and 3/32", heat sink, solder, o
‘# send and "How to Solder” booklet. g

F/ PRICE £2- 75 (rec. retail) ‘ contains 15 wat
\Xb miniature iron
D Model MES Kil %! fitted with 3/16" bit,

- 2 spare bits 5/32"" and
} 3/32", heat sink, solder, and 1

“How to Solder” booklet.
1o car battery. Packed in strong

/ PRICE £2-40 (rec.retail)
plastic wallet with booklet “How to § _~

Soider’. PRICE £I-95(rec.retail) %
D Please send the ANTEX I enclose cheque/P.0O./Cash
°°°°° colour cataiogue. (Giro No. 258 1000)
[] Please send the following -

From radio or electricai dealers,

car accessory shops or, NAME

in case of difficulty direct from: — o ADDRESS
ANTEX LIMITED FREEPOST

B | (no stamp required) PLYMOUTH,

Bl | PL11BR Tei 075267377 e~

Battery—operated 12v. 25 watt iron
fitted with 15’ lead and 2
heavy ctips for connection




JUST PUBLISHED '73
AUDIO-TRONICS

The great new 1973 edition of Lasky’s famous
Audio-Tronics catalogue is now, avallable—FREE on
request. The 48 paper siz y in
full colour—are packed with 1| 000 ‘s of items from
the largest stocks in Great Brl(am of everything for
the Radio and Hi-Fi enthusiast, Electronics hobbyise,
Serviceman and Communication's Ham. Over half
the pages are devoted exclusively to every aspect
of Hi-Fi (inciuding Lasky's budget Stereo Systems
and Package Deals). Tape recording and Audio
Accessories, see the great new Lasky's Credit Plan
Scheme-—enabling you to buy your ideal choice of
equipment on easy terms. Send your name and
address and 15p for post and inclusion on our
regular mailing list.

LEAK TEAK CASES

Teak or Walnut case for Stereofetic tuner only.
LIST PRICE LASKY’S . c&pP
£7-37 PRICE £2.50 25p
Double case to hold Stereo 30 or Stereo 70 and
Stereofetic tuner in Teak or Walnut.

LIST PRICE LASKY’S C&P
£10-37 PRICE £4.95 35p

LEAK
TRUSPEED

2-speed 45 and 33 rpm
belt drive turntable
complete with plinth, cover
and Shure cartridge.

V) LIST PRICE £69-50

LASKY'S £47.50

PRICE

SINCLAIR PHASE LOCK

C&P
£1°50

LOOP STEREO FM TUNER
«» diodes, printed cir-
cuit, coils, squelch
:5/ circuit |1.C. Decoder,
pletely built and
tested and ready to
be mounted into any cabinet you choose. It may
requirements 25/30V DC,
LIST PRICE LASKY’'S . Ca&p
£25-00 PRICE £15.75 25p

Incorporates varicap
etc., supplied com-
be used with any High Fidelity Amplifier. Power

Reels not
supplied

BSR TD2

FANTASTIC VALUE, ONLY Lasky's can offer
you a tape deck at such an amazing price.
The BSR TD2 tape deck operates by a simple
reliable mechanism using the minimum of
controls.

With § track mono heads. Incorporates fast
wind and fast rewind, records at 3} ips. giving
up to 3 hrs playing time, takes up to S52in.
spools. Size 13in. ~ 8%in. front to rear, 248in.
below plate, | }}in. above plate.

ALSO SUITABLE FOR USE AS A TAPE
TRANSPORTER

LASKY’S C &P 35p
price £8°95

Al ORDERS AND

4

INDC

L1 oA
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BELTEK C5700 - —<“—<-—)
8 TRACK ————

Stereo car : i ,’7
Player "

Accepts all stand-
ard pre-recorded
8 track stereo car-
cridges. Features f
include automatic — ] ~,
head cleaner,

channel select and

channel repeat push but-
tons, slider type volume and tone controls, channel
balance. OQutput 5 watts per channel, frequency
response 50Hz-10kHz. Output imp. 4 ohms, size
431(W) x | {i(H) x 64(D) in. Operates on 12V DC
negative earth. Beautifully styled with black ivory
and chrome trim.

BELTEK C5700 complete with mounting
brackets and 8 track pre-recorded demon-
stration cartridge,

£21.00 cariop
BELTEK R5310 FM TUNING ADAPTOR

Matches the C5700, the ideal car stereo system.
LASKY'S PRICE £]18.95 car s

Add £3:75 to any BELTEK car player for
pair of FANTAVOX KS701 car speakers.

L
B

i AKAI TAPE
. ®™  RECORDER
. SCOOP!
y"“ (C&P75ponall
el 2 Tape Decks.)

AKAI 4000D illustrated
List Price £93-65 .
AKAI 1720L
List Price £87-36
AKAl X1800SD
List Price £162-79 ..
AKA1 X200D
List Price £157-93
2 CSS-8 Speakers
List Price £25-00 (pair) Lasky’s Pruce £15-95
C & P 50p
2 ADM 11/8 mics. Suitablie for use on all Akai
tape recorders. List Price £11-90.
Lasky’s Price (pair) £7-50. C & P I5p.

NEW
WELLER

MINI

WORKSHOP KIT

MODEL 600K
LASKY'S PRICE ‘.195

Powered by a 25,000 rpm,

Lasky’s Price £61-50
Lasky’s Price £58.95
Lasky’s Price £102:50
Lasky’s Price £100-50

C & P 35p
115V, 75A Universal

DIGITAL
CLOCK

EXCLUSIVELY
FROMLASKY'S
The clock meas-
ures 5§ (W) x 2¢”
(H) x 37 (D) (over-
all from frone of
drum to back of switch). SPEC.:210/240V a.c. 50Hz
operation; switch rating 250V, 3A. Complete with
instructions. NOW WITH ILLUMINATED
DIAL COMPLETE WITH KNOBS
FEATURES: @ MAINS OPERATION @ I2-
HOUR ALARM @ AUTO “SLEEP” SWITCH
® HOURS, MINUTES AND SECONDS
READ-OFF @ FORWARD AND BACKWARD
TIMEADJUSTMENT @SILENT OPERATIO

® SHOCK AND VIBRATION PROO

@ BUILT IN ALARM BUZZER

SPECIAL QUOTES LASKY'’S ‘6’0

FOR QUANTITIES PRICE

BSR TDSS  eer
CARTRIDGE PLAYER
C &P

C&P
25p

8 TRACK STEREO

The TD8S is suitable for “mr——— .
use with most modern

sterec amplifiers and delwers a
pre-amp output of {25m 35p
Power requirements: 2|0/250V AC 50Hz. Frequency
response: 50Hz-10KHz. 4 pole dynamically balanced
synchronous motor. Black and woodgraln plastic
cabinet. Size: 84(W) x 3;(H) x 104 (D) in.

LASKY'S £17.50

List
Price £24-20 PRICE

Garrard Record
Players

SP25 Mk. il
Deck Only

SP25 Mkiili .. ..
AP76
SL95B

SL95B on base with 9TA cart.

408
2025TC with stereo 9TA carc.

£7-95
Zero 100 L RS £39-95
Zero 100S ... ... ... ... £371.50

NEW RECORD
PLAYER MODULES

These new "Module' systems from Garrard
and Lasky's enable you to buy your record
player complete with attractive wood
plinth, tinted acrylic dust cover and high
quality compatible stereo magnetic cartridge

together offering optimum performance
and appearance.

GARRARD MODULES
Garrard SP25 Mk. Il turntable with

motor. This small versatile, easy to handle, power
tool is ideal for handymen, hobbyists and profes- Shure M75/6 cartridge £23.95
sionals. The wide selection of bits helps you grind, Garrard AP76 turntable with Shure
sharpen, drill, rout, cut, etc. Perfect for delicate M75/6 cartridge. .. ........ Y =CCIRETE £33-95
work and hard to reach places. The complete Garrard AP96 turntable (single play
MINI-WORKSHOP is housed in a strong plastic version of SL95B) ... ... ... ... £38-75
carrying case. For 240V a.c, mains operation. Garrard Zero 100S curntable with
MODEL 600K place Kit contains: @ Model 600 Shure M93/E cartridge . ..... .. £52.75
Power Unit @ Accessory Caddy @ 8 Grinding/ C. &P.75p.
Sharpening Bits @ 3 polishing Wheels ® 4 Cleaning
Bl(sd. 8$brasive Discs @ 3 Abrasive Bands @ Ex- LASKY MODULES
panding Drum @ ODrill Bit @ Mandrell @ Chuck Lasky' -
( ) y's (Garrard) SP25 Mk. IIl turn
o, O Bty Senn () Fedls, (ol table with Goldring G800 cartridge . £20-50
@ Jewellers Rouge ® Complete withowners’ manual Lasky's (Garrard) AP76 turntable with
@ Size of power unit only 74in. Goldring G800 cartridge ...... £30-50
Lasky's (Goldring) GL75 turntable
LEAK SPEAKERS Goldring G800 cartridge . ......... £45-00
Lasky's (Goldring) GL75 turntable
150 Speakers (pair) £3990 C&P with Goldring G800/e cartridge £49.50
250 .3 x a. £52-00 £2:50 C.&P.75p.
600 " “ £6995
e d and B e
O RD.. LONDO el: 01- 63608
07 EDGWARE ROAD, LONDO el: 0
PONU O A RD., LONDO el: O 6 260
Openall day9a : onday to Saturda
09 R ONDQ el: 0 8
[0 f Open all da da Q osing lp aturda
993



Onnoissen!’

BDITurntable kit

B.D.2 Press buttonspeed
change turntable

The Connoisseur BD2 belt drive
turntable with press
button speed change is an
integrated turntable and
pickup arm assembly,
the raise/lower device of
which is operated by the
knob at the front right hand
corner. The head shell allows
for the lateral adjustment of the
cartridge. The BD2 is supplied as
a chassis unit or spring mounted on
a wood plinth complete with dust A R
cover.

The B.D.1 well known for its superb
performance and quality two speed
working through a flexible belt drive system
is now available in kit form. Construction
is simplicity itself with no soldering
required. Now it’s so easy to own the best,

SUGDEN &CO.

(ENGINEERS)LTD.

Market Street, Brighouse HD6 1DX,
Yorkshire. Telephone: 2142.

Ask for Rendar Jack plugs and sockets at your local
stockist. They come in a wide variety of configurations, |
and in cases of difficulty can be ordered DIRECT from "
the Rendar factory.

i
|
!
&

Standard, mini and sub-miniature sizes . .
screened and unscreened versions . .
point thermoplastic . . .
and US Patents) ...

. plugs in both

. socket bodies in high melting
several unique features (some protected by UK
Post Office and NATO specifications.

If you want to study all the facts and figures, all the ingenious con
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.

The cost of the catalogue is 25p, including P & P, and it's money very
well spent!

RENDAR"®

Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4
Cables: Rendar, Burgess Hill
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1, WITH 3 in 1 AC/DC POWER SUPPLY SYSTEN
MAINS/BATTERY plus BUILT-IN BATTERY BOOSTER
~ OUR PRICE

+40p P. & P. £1050

THIS NEW 1872 RADIO. No less than
3 VHF BANDS. I'icks up Aircrait Trans-
missions, Pop Pirates, Taxis, Ambulances, Local
Radio, Continental and all BBC, VHF Stations plus
fascinating Public Service Trangmissions we are not allowed to
mention! Even TV sound in certain areas. PLUS A SPECIAL
WEATHERBAND. i'requency ranges: MW340-1600kkz, 1"M48-108M Hz,
Airband 108-145 MUz, VIHIT 143-175 MHz, 23 gemiconductors—12 tran-
. 11 diodes and thermistors. Automatic frequeney control.31lin
telescopic acrial. Buns off mamns a.c. 230/250V or off 4 U 11 hatteries, or
uge re-chargeable nickel alkuali cell. } hed in strong leather gramed case with

carrying handle. Approx. size 10finx67in - 33in. Written guarantee. Special

magnetic ear-piece for personal hstemng. dry batteries free. HORRY ' Limited
quantity only from Marktyme.

QUR . Tune into the world with this amazing

PRICE communications receiver. A truly exceptional

unit in performance and looks--leatherette

+50p P. & P. with staiuless steel trim. Looks good any-

where. Use cither as a portable

with standard batteries or plug it

directly into 220-240V domestic

mains supply. 14 transistors;

8 9 diodes; 1 thermistor. Internal

’ ferrite rod antenna plus telescopic
WAVEBANDS | aerial. Separate tone, volume and

turing controls with push-button
sclectors for the 8 WAVEBANDS.
Complete with 1i-Fi earphone for
personal listening. Frequency
ranges: Loong wave 130-350 kHz.
Medium 353-1605 kHz. Marine 1-6-4-5 MHz.
Short Wave 12-2¢ MHz. FM/VHF 88.108
MUz. Aircralt 108-135 MHz. PUBLIC
SERVICE BANDS 135-17¢ MHz. Fully
guaranteed

N.B. The Ministry of Post & Telecommunications has pointed out that a licence
(not generally available to the public) is required for reception of transmigsions
by Fire Brigade, Aircraft, Shipping, efc.

(Dept. PET), 372 EDGWARE ROAD
ozlucDISOOE.?DD LOEP:,DON, w.2, Tel. 01-723 0094

Callers welcome Mon. to Sat, © a.m.-6 p.m.
Practical Electrontes

AKL WORLD
MAP & TIME
ZONE DIAL

December 1972



SAXON

ENTERTAINMENTS

STANDARD and CUSTOM-BUILT AUDIO and ELECTRONIC EQUIPMENT
NEW and SECONDHAND MUSICAL INSTRUMENTS. MAIN DISTRIBUTORS
FOR A.K.G. HIGH QUALITY MICROPHONES

SA25-SA35-SA100

LOW-PRICED AUDIO MODULES FOR
DOMESTIC and COMMERCIAL USE

BRIEF SPEC. FOR ALL THREE MODULES

Freq. response 15-40,000Hz - I1dB

Distortion 0-2% at IkHz
Loads 41to0 |6 ohms
Quiescent current 1SmA

Noise Better than —75dB

Supply voltage 25-45V, SA25/35

40-70V, SA100
Size 43in < 4in < lin (SAL00)
4in - 3in  lin (SA25, SA3S)

Circuits, connecting instructions and application data
are supplied free with all modules.

POWER SUPPLIES 'FOR THE SA25/35 and SA100
AUDIO MODULES

PS4S Stabilised module for 2 SA25’s or two SA3S’s,
£35:0, carr. free

MT45 Transformer for above, heavy duty, £2-8S,
carr. 20p

MT30 Transformer for unstabilised supply complete
with rectifier diodes mounted, £3-50, carr.

PU70 Unstabilised supply for one or two SAI00,
£7-75, carr. 40p

PS70 Stabilised supply module for one or two
SA100'8, £4-90, carr. free

MT70 Transformer for PS70, £4-90, carr. 40p

ALL MODULES ARE BUILT ON GLASS FIBRE P.C.
BOARD

CALLERS AND MAIL
ORDER:
327-331 Whitehorse Rd.,

West Croydon, Surrey
CRO 2HS Tel.0(-684 6385
‘ Medway 404199

Rochester.

Practical Electronics December 1972

OTHER SAXON PRODUCTS

120 WATT HEAVY DUTY MODULE £13-90+20p carr. or with

Featuring a rugged class A driver stage, this module will run supply £|8 95+4°P carr.
from all our mixers etc., and most other makes of mixer. It
delivers 120W into an eight ohm load and employs 4 TO3
can (1 I5W) output transistors.

SPECIFICATION
Power output
Freq. response
Input sensitivity

120W into 8 ohms

20-20,000Hz + 2dB

200mV into 10K

Construction Fibreglass board

Size 8in x 4in X 4in (5in with supply)

Low distortion parailel push-pull output stage.
NEW: 160 Watc vers:on+supp|y £27-90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with X
outputs from 5-100W. Does not impose a heavy load on ‘ E
D B

the amplifier, or, if connected in the wrong polarity, cause
£8 90 e
free

any damage, as with some units.

Operation is simplicity itself and the unit is fully fused. The
unit is supplied to function from bass notes but may easily be
converted to respond only to treble or mid-range notes by
the addition of components costing less than 5p.

THREE CHANNEL SOUND TO LIGHT UNIT

Handling the total of 3,000W (3kW) this unit is unique for its price in that not only bass middle
and treble but also master controls are provided. Two amplifier sockets eliminate the need for

split leads, etc. Supplied in tough white steel case with a blue 1 75 carr.
stelevtite hooded cover, Fully guaranteed. 30P
MONO VERSION £6-50, carr. 20p £1 5-80 carr.
(As illustrated below. S.A.E. de(alls 9V operation) 30p

OUTPUTS UP TO IV RMS

SAXON STEREO
-- CONTROL UNIT

3|

Two decks, and full headphone monitoring. The unitis mains operated and measures 174in % 3in
X 4in deep and is finished with a smart white on black facia. The controls are: Left/Right deck
!ader, volume, bass, treble, headphone selector and volume, microphone volume, bass, treble,
mains onfoff. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO-
THEQUE AND IS COMPARABLE TO UNITS AT OVER TWICE THE PRICE.

COMPLETE AMPLIFIERS
THE CS 100. £34.90 carr. free

This versatile unit is now available in a black vynide
case and so represents even better value than ever,
delivering speech and music powers of up to |100W
R.M.5. and continuous signal outputs of 70W.

Two individually controlled inputs with wide range
bass and treble controls. Ideal for small groups, D.J’s, etc,

The SAXON 100, £48.50, carr. free.

;|

With an R.M.S. output of 120W speech and music,
100W contnnuous power, four individually controlled
F.E.T. input stages and wide range bass and treble
controls, this amplifier has established itself as a
unit off:rmg quality and reliability at tow cost.

v e veC e .

.“‘SAXON sg

CALLERS ONLY:

OUR NEW DISTRIBUTORS.
CIRCLE SOUND
328-330 The Banks

LOUDSPEAKERS B8ritish made bargains ! !!

12in 25W 8/15 ohms £5-95, carr. 30p. 15in 50W 8/i5 ohm, £14-50, carr. 50p.
12in 40W {5,000 gauss magnet system 8/15 ohm, £11.50, carr. 40p.
A.K.G. MICROPHONES suitable for disco, group or general P.A. use
DIIDHL r.r.p. £11, our price £9:45 post free.

D190C High Z r.r.p. £21'50, our price £17-45 post free.

D1000C 24 ct. gold plate r.r.p. £37, our price £32 post free. ON ALL MICSs.

BUSINESS TERMS OF BUSINESS: C.W.O. or

HOURS: C.O.D. (35p extra). All cash in regd.

9.30 a.m. to envelopes please! Telephone orders

5.30 p.m. to our CROYDON BRANCH. TRADE
AND EXPORT ENQUIRIES
INVITED

SEND S.A.E. FOR
OUR A.K.G. PRICE
LIST. DISCOUNTS

995




BSR LATEST SUPERSLIM
STEREO & MONO

Plays 127, 10" or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200 250v,
Bize 134 1lin.

Above motor board 3iin,
below motor board 24in.

with STEREO and MONO XTAL £8'75 Post 25p.

MONO-COMPATIBLE .
Plays all records £7 75 Post 25p.

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made,
tested. Printed cifcuit. 3 watts output. Tone and volume
controls. Complete with output valve and rectifter, two
knobs, and high performance loudspeaker. Double woynd
tully isolated mains transformer. A.C. mains 200/250V.
Response 50-12,000 cps. Sensitivity 300mV. £4 Post

25p

GARRARD AUTOCHANGERS with Sonotone Cartridges.
Btereo Diamond and Mono Sapphire. Model 1025 £10.
Model 8500 Stereo and Mono Autochanger £14. Post 25p.

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with
separate pick-up arm fitted
LP/78 turnover mone

cariridee £4.50
HI-FI PICK UP CARTRIDGES. Diamond LP Stereo,
8tereo Mono 8TA £2 50; GP94 £2-50; GP93 £2.

Sapphire Mono GP31 £1-50; Powerpoint LP 78 §0p.

GARRARD DECCADEC SP25
DISCO DECK

Bingle play Stereo
Mono Deram
transcription

head and arm.
Four speeds

104in. turntable.
Aunti-rumble filter.
Bias compensation
Laloratory motor.
SPECIAL

PRICE £|8 50 5

METAL PLINTH AND PLASTIC COVER
Cut out for most Garrard or B.S.R.
Most will play with cover in position -

Latest Design. Covered in black

leatherette  Antimagnetic

12§ - 14} - 7iin. high. Post 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH—AT SAME PRICE

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.

BALANCED TWIN RIBBON FEEDER 300 obms. 5p yd
JACK SOCKET Std. open-circuit 14p, closed circuit 23p:
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 12p. DIN
SOCKETS Chassis 3-pin 10p;: 5-pin 10p. DIN SOCKETS Lead
3-pin 18p; 6-pin 15p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

SPECIAL OFFER! - ,
SMITH’S CLOCKWORK (&=,
I5 AMP TIME SWITCH

Single pole two-way. Surface mounting
with fixing screws. Will replace existing
wall switch to give light for return home.
garage, automatic anti-burglar lights. etc.

Turn on or off at full or intermediate settings.
available 0 to 80 minutes or 0 to 6 bours. Fully

Variable knob.
Two types

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V a.c. Output voltages available 6 or 8 or 12

or 15 or 18 or 20V d.c. at 100mA or less

PLEASE STATE VOLTAGE REQUIRED. £2 Fost
Details S.A.E. Size3! 1% ljin. Free
R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Baltery 9-12v. or H.T. line 200-300v. D.C. operation. Size
11" - 14" 1". Response 25 c.p.s. to 25 Kc/'s, 28 db gain.

For use with valve or transistor equipment. 90 Post
Full instructions supplied. Details S.A.E. P 10p
CAN TYPES

50450 350V 35p
80+100'350V  58p
32432 250V 18p
324 32/450V 33p

NEW TUBULAR ELECTROLYTICS
2 350V 14p ' 250/25V ldp
4 350V 14p 50025V  20p
8 450V 14p 1000 25V  35p
lodsoy  1op 100050V d7p

5 p B+8450V 18p
25 25V 10p | 8+167450v 20p 350 +50 325V 50p
50,50V 10p | 164186 450V 25p ' 32+32+ 32,350V 43p
100/25V  10p 32+432,350V 25p 100+ 5050 350V48p

LOW VOLTAGE ELECTROLYTICS.

1,2,4,5,8,18, 25, 30, 50, 100, 200mF 15V 10p.

500mF 12V 151) 25V 20p 50V 30p.

1000mF 12V 17p; 25V 35p: 50V 47p 100V 70p.
2000mF 8V 25p; 25V 42p; 50V 57p

2500mF 50V 62p; 3000mF 25V 471). 50V 65p.

5000m¥ 6V 25p; 12V 42p; 25V 75p: 35V 85p, 50V 85p.

CERAMIC, 1pF to 0 O1mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0 1 4p, 0-5 13p: 1mF 15p; 2mF 150V 15p.
500V-0-001 to 005 4p; 01 5p; 0258p; 047 25p.
SILVER MICA. Close tolerance 1*,. 22-500pF 8p: 580-
2, 200pl’ 10p; 2,,00 5,800pF 20p; 6,800pF-0 01, m!d 30p each.
TW. GANG. 0-0" 208pF+176pF, 85p; Slow motion
dnva 365pF +365pF with 25pF +25pF, 50p; 500pk stand-
ard 45p; singlc gang 500pF 75p; small 3-zang 500 pF £1-60.
SHORT WAVE SINGLE. 10pF, 30p. 25pF, 55p, 50pF, 55p.

E.M.I 13} x 8in.
SPEAKER SALE !

With twin tweelen £4 25

And crossover,
watt. State 3or 8 or

5 ohm. Asillustrated. Post 25p
With fiared tweeter cone and ceramic
magnet. 10 watt.
Bass res, 45-80 cps. £2’25
Post 25p

Flux 10,000 gauss.
£5 Post
25p

State 3 or 8 or 15 ohm.

TEAK CABINET ¢ 10 %~
GOODMANS 6%in. HI-FI WOOFER

8 ohm. 10 watt. Large ceramic magnet.

Special Cambric conc surround.

Trequency response 30-12,000 £4 |

cps. Ideal P.A. Columns.

Hi-Fi Entlosure Systems, etc. \
ELAC CONE TWEETER \

The moving coil diaphragm gives a good

radiation patiern to the higher Irequencies

and a smooth extension of total response

from 1,000 cps to 18,000 cps. Size 3§ x

3! v 2in. deep. Rating 10 walt. 3 ohm or

15 ohm models. £| 90 Post 10p

GOODMANS
8in WOOFER
8 obm 12 watt. Deep cone.

Heavy ceramic magnet. Bass
resonance 35 cps. Frequency

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condensers.

Values up to 100pF. each
Section Couplers lupphed FREE with two or more gangs.

NEON PANEL INDICATORS 250V AC'DC Amber 20p,
RESISTORS. { w.,  w., 1 w., 20", 1p; 2 w. 5p. 100 to 10M.
HIGH STAB[LITY P ow. 2".. 10 ohms to 1 meg.. 10p.
Ditto 5°,. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WQUND RESISTORS 5 watt, 10 watt, 15 watt,
100hms to 100K 16p each; 2} watt, 1 ohm to 8-2 ohms 10p.

MAINS TRANSFORMERS

250-0-250 80 mA. 8.3 v. 4 amp. £1-50
250-0-250 80 mA. 6.3 v.3.52.6.3v.1a, or 5v.22.82.50
350-0-350 80 mA. 6.3v.3.54.8.3v.1a, or5v.2a. £
300-0-300 v. 120 mA.. 6.3 v. 4a. C.T.: 6.3 v. 2 a. £3-25

All post
25p each

MINIATURE 200 v. 20 mA.,83v.1la. 2' 24 x2in.  75p
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 % 2! % 2in.. 80p
MINI-MAINS 2Cv. 100mA. 1: <13 < 1gin. 50p
HEATER TRANS. 6.3 v. 3a. 80p

Ditto tapped sec. ldv.2345 6.3 v. 1} amp. 85p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at2amp..3.4.5, 6, 8.9,10,12,15,18, 24 and 30 v. £2-25
1amp68101218182 4, 30, 36, 40, 48, 60,

2amp., 6. 8, 10, 12, 16, 18, 20, 24. 30, 36, 40. 48, 60. £3-25
5amp.,6,8.10.12, 18 18, 20 24 30 36 40, 48 60 £875
3 amp. 5, 8 and 13V £1.00
5amp. 5, 8 and 13V . £1-20
3amp. 3, 5 8, 10, 13 and 5-0-5V £1:30

S amp. 3, 5, 8, 10, 13 and 5-0-5V

AUTO TRANSFORMERS 115v to 230v or 230v to llSv
150w £2 25; 500w. £6 25; 750w. £10; 1000w. £14.
CHARGER TRANSFORMERS lnput 200,250,

for 6 or 12v., 1! amp. £1 50; 2 amp. £1-80; 4 amp. £2 50
CHARGERS - Ready built with lzads and clips 1! amp
£2; 3 amp. £3: 4 am

FULL WAVE' BRIDGE CHARGER RECTIFIERS:

6 or 12v. outputs. 1) amp. 40p; 2 amp. 55p; 4 amp. 85p.
LUCAS 2DS500 Bridee 70v. 5 amp £1

MAINS ISOLATING TRANSFORMER

Primary 6-110 240v. Secondary 0 240v. 3 amps. 720
watts. Inuuluted terminals. Varnisn impregnated. Fully
enclosed in steel case with fixing feet. £| Cn‘r
Famous.nake. (Value £19) OUR PRICE

Can be used as 800 watt auto transformers 240-110V

Makers last list price £4 50. Brand new and Jully gnnranteed
OUR 5 P. & P 15p or £3 pair Post Free.
PRICE (Please state type when ordering)

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2!in. sides
8 X 4in. 45p; 8 x 6in. 53p: 10 x 7in. 65p; 12 x 8in. 85p;
.14x9in, 80p: 18 x 8in. 90p; 12 « 3in. 50p; 16 - 10in. £1.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in. 8p; 8 x Bin. 15p;
14 . 3in. 18p; 10 x 7in. 19p; 12 - 5in, 20p; 12 x 8in. 28p;
18 x 8in. 28p; 14 x 9in. 34p; 12x12m 40p; 16 10in.. 50p

RADIO BOOKS (post 3p)

Handbook of transistor equivalents a0 . 40p
Radio valve guide, Book 1, 2,3,4. 5 eachl . 30p
Master colour code folder . . 15p
Boys’ book of crystal sets and simple clrcuns 18p
Universal gram motor speed indicator . - 8p
High fidelity loudspeaker enclosures B 40p
Practical Sterec handbook 30p
Sound and Loudspeaker Man: 50p

Coil design and construction manua ... . 30p
Radio, TV and electronice data book
Transistor circuits manual, No. 4
Practical transistor audio smplifier Book 1
Transistor subminiature receivers 5
Practical Transistor Novelty Circuits
Resistor colour code disc caleulator .. ...
Engineers’ and Machinista’ reference tables .
TV lault finding .
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WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerial 72p Spare Cores 3p
Driver Trans. LFDT4 58p

Osc. P50 1AC 33p

LF. P50 2CC 470 ke s .36p Printed Circuit. PCAl  58p
3rd I.F. P50/3CC 38p J.B. Tuning Gang 85p
P51 1 or P51 2 . 36p Wevrad Boolklct 10p

50 3V . . 36p, OP 58p
Mullard Ferrite Rod 8 X lin. 20p 6 x din. 20p.

VOLUME CONTROLS 80onm Coax 4p a.
q A : BRITISH AERIALITE
. M
o e, LSS ATRAXIALATR. SPACED
LIN. L/S 15p. D.P. 25p. 40 yd. £1 40; 60 yd. £2.
STEREO L8 55p. D.P. 75p. FRINGE LOW LOSS IOp
Edge 5K. §.P. Transistor 25p. Ideal 625 and colour vd

llinch DIAMETER WAVECHANGE SWITCHES. 25p”
2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way 25p each.

1p.l 2-way, or 4 p. 2-way, or 4 p. 3-way 25p°
TOGGLE SWITCHES, sp. 14p; dp. 22p; dp. dt. 22p.
Sub-miniature, sp. 30p; dp. 37; dp. dt. 45p.

P 30-8,000 cps.

450

25 obm, 2!i

3 ohm, 2! tin, ‘24in. 3}in, bin dia.

LOUDSPEAKERS P.M. 3 OHMS. 7 din. £1-25; 8iin. £1-50:
8 x 5in. £1:60; 8 x 2in. £1-50; Bin. £1 75; 10 x 8in, £1-90.
RICHARD ALLAN TWIN CONE LOUDSPE{\KERS
8in. diameter 4 walt; 10in. diameter 5 watt; 12 in. diameter
8 watt, 3 or 8 or 15 ohm models £2-20 each. Post 15p.
SPEAKER COVERING MATERIALS. Samples Large S.AE,
Horn Tweeters 2-16Kc/s, 10W 8 ohm or 15 ohm £1 85.
De Luxe Horn Tweeters 2-18 Kec/s, 15W, 15 ohm £3.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 85p.

TWO-WAY CROSSOYER NETWORK 3,000 c/s

With variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel _Sim X 4in. with
control knob, tweeter and wooler leads undmput£ | 90 Pon
terminals. Suitable for 3 to 8 ohm impedance.

VALVE OUTPUT TRANS. 25p. MIKE TRANS. 50:1 25p.
5 WATT MULTI RATIO, 3, 8 and 15 ohms 80p.
PUSH-PULL VALVE QUTPUT TRANSFORMERS.

50 watt. ... .. . £8:50 100 watt

STEREO/MONO HEADPHONES

Model 8000 with new type slider
volume controls. Stereo/Mono
switch. 8 ohms.

High Quality with tweeters and
volume controls. 8 ohm. £7.
Budget Model. 8 ohm. £3-25.
Stereo Stethoscope 8§ ohm £1.98.
HEADPHONE JUNCTION BOX
with switch £1.75.

Monc Stethoscope 8 ohms. 65p.
EAR PIECES. Crystal 25p.
Magnetic 8 ohms. 13p,

Magnetic 250 oh
ACOS 1000 ohms. 53p

BRITISH MADE STEREO
MULTIPLEX DECODER

Brand New. 7 transistors plus integrated
circuit. Fibre glass printed circuit board.
Size 2! x 8} x lin. Pre-aligned. Com-
plete with sterec beacon indicator. 12V
d.c. operation. 400mV output for 100uV
input. Full instructions for any FM Tuner.
Some technical experience

essential. £6 50
DIPOLE LOFT AERIAL £1-50.
CABLE 4p yard.

£12-50

15 wait. 4 to 8 ohms. Response 20 c s to 12 £5.50
Cast alloy frame. Weight 5§ Ibs. (Value £10-50)

WHARFEDALE SUPER 10" HIi-FI
Kec 5. Bass resonance 42 cps. Massive 4~
THE FAMOUS WHARFEDALE SOUND!

HI-FI STOCKISTS.

RETURN OF POST DESPATCH,

LOUDSPEAKER OUR PRICE
Ceramic Magopet. Deep fabric cone surround .
MINIMUM POST AND PACKING 15p.

RADIO COMPONENT

Hlustrated Colour Brochure, Radio Books & Component Lists 10p.

Written guarantee.
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WOOFER AND
» TWEETERKIT

THE PAIR Post 25p.
(Available separately.
WOo!er £4°25; Tweeter

E.M.
£5-75

90).

Comprising & nne enmple ot a Woofer

101 x8}in. with a massive Ceramic
Magnet, 440z, Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 3}in. square has a special
lightweight paper cone and magnet flux
10,000 lines, Crossover condenser and
tull instructions supplied.
Impedance S§tandard 8 obms
Marximum power 12 watts
Uselful Response 35 to 18,000 cps
Bass Resonance 45 cps
SUITABLE ENCLOSURE 20 x 13 x 8in. £
MODERN DESIGN. TEAK WOOD FINISH

8in.or 10in.ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50--16,000 cps. Bass resonance
56 cps. 8 obm impedance.

8in. 10 watts, 10in. 12 £3.75

watls music power.

TEAK HI-FI SPEAKER CABINETS

Fluted Wood Fronts

MODEL “A”. 20 x 13 x 8in.
For 12in. dia. or £9 Post
10in, speaker. 25p
MODEL .‘B”. 16 x 10 x 9in.

Post
25p

For 13 x 8in. or Post
8in. speaker £5 25p
MODEL “C”. 16 x 8 x 8in.
For 10 x 8in. or £4 Post
Gin. speaker. 25p
LOUDSPEAKER CABINET

WADDING 18in. wide, 15p 1t

BARGAIN AM TUNER.
Medium Wave.

Transistor Superhet
Ferrite aerial. 9 volt. £4.95

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical

highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
contrels into single oulput
8 volt. battery 95
operated.

, STEREO VERSION OF ABOVE £5'95

BARGAIN FM TUNER
88-108 Mc/s Six Tran-
sistor. & volt.  Printed
circuit, Celibrated slide

q'{Alllunigg.
sinut Cabinet, o
Size 7 x § x 4in. £'4 85

BARGAIN FM TUNER .

a8 above legs cabinet £9 85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor

Push-Pull Ready built, with volume control.
9 volt battery operated.

THE “INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes, and all

sizes of tape reels. A.C. mains 200 250V.
Leaflet S.A.E. 2 5 Post

HANR HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse,
factory (available in manufacturing quantities). Approx.
size 10; x 81 x /in. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed in
b fitted with wires. C y flexible
providing safe Black heat, Britisb-made for use in photo-
copiers and print drying equipment.
Ideal! for home handymen and experimenters. Suitable
for Heating Pads, Food Warmers, Convector Healers, elc

£4-50

BAKER 12in MAJOR £9

30-14.500 c.p.s., 12in.
donbie cone, woofer and
tweeter cone together
with 8 BAKER ceramic
magnet assembly having
a flux density of 14,000
gatss and a total flux o?
145,000 Maxwells. Bass
resonance 40 c,p.s. Rated
20 watts, State 3 or 8 or
15 obm. Post Free.

Module kit, 30-17,000 c.p.s.

with tweeter,  crossover,
baffte and .
instructions. I l 50

BAKER
"BIG-SOUND”
SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.

Useful response 30-13,000 cps.

Bass Resonance 55 cps.

GROUP <25
Post Free

12in. 25 watt

3,8 0r 15 ohms.

GROUP 35"

12in. 35 watt

3,80r 15 ohms. i
Post Free

GROUP «50”

15in. 50 watt

3, 8 or 15 ohms.
Post Free

BAKER HI-FI SPEAKERS

HIGH QUALITY — BRITISH MADE

REGENT

12in. |5 watts

An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used to improve any Radio,
Amplifier, Hi-Fi or Television
receiver.

Bass Resonance
Flux Density 12,000gauss
Useful response 45-13,000cps
3 or 8 or 15 ohm models

£8
DE-LUXE Mk 11

12in. |5 watts

Especially designed to provide
full range reproduction at an
economical cost. Suitable for
use with any high fdelity
system. Built-in concentric
tweeter cone.

Bass Resonance 30cps
Flux Density 14,000gauss
Useful response 25-18,000cps
8 or 15 ohms models

£10:=
SUPERB

12in. 20 watts

A high quality loudspeaker,
its remarkable low cone
resonance  ensures clear

45¢ps

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 inputs speech and
music. Mixing facilities
Response 10-30,000 cps. Matches
all loudspeakers. A.C. 200 250V.
Separate Treble and Bass controls.
Guaranteed. Details S.A.E.

£49

CALLERS ONLY!
CHASSIS. 7 Valve version, 4 inputs. 10 wide range
controls. For Mikes, Discos. Organs. Guitars,ete 4,
8 and 15 ohm matching.

Q@ MAX CHASSIS CUTTERS

A die, punch and Allen Screw

DE-LUXE 100 WATT AMPLIFIER

£55

.m Round. 88p “ in, Round 98p Key “B" for
n. Round 75p lin. Round 98p above 8p
Key T for [1 %in. Round 98p|2in. Round £2- 05
above 5p | 1lin, Round 98p| 2.%in. Round £2.30
tin. Round 83p 1, 1. Round €1-05 | Key “C" for
»in, Round 83p n. Round £1 05| above .. 12p

2:in. Round £4.10
2.in. Round £5-25
3in. Round £8-10

:in. Round  83p
i in. Round  88p
Round 88p

1 in. Round £1L 10

1lin. Round £1-10
m Round 90p Key “E" for
fin. Round 90p | 1!in. Round £i- 25| " ibove . . 18p
Key “A™ for Llin. Round £1-43|1in, Square
above 5p |1}in. Round £1.50 with key £1-93

SLIDER
VOLUME
CONTROLS

Available in both LOG and LINEAR typﬂ

Size 3% X I x ,.in. with knobs.
65p eacH

5K. 10K. 25K. 50K. 100K.
250K, 500K. 1 MEG. 2 MEG.

Must be clamped between two sheets of metal or asb:

etc., to make efficient clothes dryers, towel rails—ideal for
airing cupboards. Ideal for anti-frost device for the garage—
preventmg frozen radiators or acting as oil sump beater.
Use in the green house for seed raising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel 10: bigher
heat applications.

ONLY 40p EACH (FOUR FOR €1'50)
ALL POST PAID—Discounts for quantity.

E.M.1. TAPE MOTORS, 120v. or
240v. AC. 1.200 r.p.m. 4 pole 135mA.
Spindle 0-187 0-75in. Size 3} - £| 25
2} 2}in. (illustrated). Post 15p.
BALFOUR GRAM. MOTORS.
126v. or 240v. AC. 1,200 r.p.m. 4 pole

| " \HH“” 50mA, Spindle } 3 20. Size.
1-2j lin, Post 155 8OP
E.M.I. GRAM MOTORS. 120V or 240V a.c.
2,400 rpm. 2-pole 70mA. 75 Post
Spindle & x Sin. Size 27 x 2} x 2%in. P 15p

repr of' the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction with
remarkable efficiency in the
upper register.

Bass Resonance 25cps
Flux Density 18.500gauss
Uselul response 20-17.000cps
8 or 15 ohms models

£155
AUDITORIUM

12in. 25 watts

A full range reproducer lor

high power. Electronic
Guitars, Public address,
multi-speaker systems,
electronic organg, Ideal for

Hi-Fi and Discotheques.

Bass Resonance 35cps
Flux Density 15,000ga uss
Useful response 25-16,000cps
8 or 15 ochms models

£14
AUDITORIUM

15in. 35 watts

A high wattage loudspeaker
of exceptional quality with a

level response to above
8,000 cps. [Ideal for Public
Address, Discotheques,
Electronic instruments and
the home.

Bass Resonance 35cps
Flux Density 15,000ga uss
Usetul response 20-14.000cps
8 or 15 obms models

£20:

Hi-Fi

Enclosure Manual containing 20 plaus designs ]
crossover data and cubic tabies. 42p.

Post Free.

CALLERS WELCOME

(Export: Remit cash and extra postage.)
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CUSTOMERS FREE CAR PARK

SPECIALISTS

Buses 50, 68, 159. Rail Selhurst

357 WHITEHORSE ROAD -

OPEN 9-6 p.m. (WEDNESDAYS 9-1 p.m., SATURDAYS 9-5 p.m.)

CROYDON

Telephone 01-684-1665
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Werv/ N FAST EASY
WAY TO LEARN BASICG
RADIO & ELEGTRONIGS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how'—like reading circuits,
assembling standard components, experimenting, building—quickly and
without effort, and enjoy every moment. B.LE.T.'s simplified study
method and the remarkable TECHNATRON Self-Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

and what's more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors—
even a versatile’Multimeter which
we teach you to use.  All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
$0 you cfn use it again and again.

You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it’s a good one—is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating ‘as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A l4-year-old could understand
and benefit from this curse—but
it teaches the real thing. The
easy to understand, ' practical
projects—from a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a “non-
technical’’ type. And, if you
want to make it a career, B.LE.T.
has a fine range of clourses up to
City and Guilds standards.

Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-
TIES”. This brand new booklet
—just out—tells you all about
TECHNATRON and B.ILE.T.s
full range of courses.

Dept. Bi2, ALDERMASTON COURT, READlNG RG7 4PF

Accredited by the Council for the Accreditation of Correxpondence Colleges.

POST THIS COUPON FOR FREE BOOK

ocr\ ‘CAPITALR)
ADDRESS.

§ SUBJECT OF INTEREST

|
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Save on FERRANTI

All devices Top grade Brand new. Fully guaranteed.

BFS59 ZTX313 *DIODES* * ZENERS*

BFS60 ZTX314 ZEiat 50304
BFS6| ZTX320

Zs121 KS033A
BFS96 ZTX330

75122 KS036A
BFS97 ZTX331

75123 KS039A
BFS98 ZTX382

75124 KSO43A
ZTX107 ZTX383 R eOiTA
ZTX108 ZTX384

Zs141 KSOS 1A
ZTXI09 ZTX450

75142 KS0S6A
ZTXI 14 ZTX451

75170 KS062A
ZTX212 ZTX500
ZTX1213 ZTX501 e KS068A
ZTX214 ZTX502 73174 KS075A
ZTX300 ZTX503 £3174 KS082A
ZTX301 ZTX504 S KS091A
ZTX302 ZTX510 73270 KS100A
ZTX303 ZTX530 75271 KSI10A
ZTX304 ZTX53 Z5m2 KS120A
ZTX310 ZTX550 75274 KS130A
ZTX311 ZTXS51 75276 KSI50A
ZTX312 2N30S5 65p ZS5278  33p KSIB0A

MOTOROLA. MIE295S, £1-06; MIEJOSS, 65p; 2N 4444, £2-25.
R.C.A. CA3075, £1.35; CA3090Q, £4-30.
GEMINI TUNER. Fullset of semiconductors, £7-60.

P.E. ELECTRONIC PIANO—SPECIAL BULK PRICES!

350 ZS170, £€20; 110 ZTX300, £9:-50; 24 ZNT7474E, £14-40; |4
KSO047A, £2-30; ZT3055, 65p each; ZT3053, 16p each.

We can supply all Ferranti semiconductor devices used in this
instrument.

Postage and packing |10p. Free over £2. Send S.A.E. for Ferranti

ata.
WE CAN SUPPLY ANY FERRANTI DEVICE. Send S.A.E. for
quotation.

WE SELL ONLY THE BEST

DAVIAN ELECTRONICS
PO BOX 38 , OLOHAM, LANCS. OL2 BXJ.

NEW COMPONENTS

Post and Package free for orders over £1-50. Include 10p P. & P. for each
single pack under £1-50

200 Mixed Resistors, all types, 50p.

100 Mixed Modern and Miniature Resistors, 50p.

10mF 64V Electrolytic Caps, 5 for 25p; 12 for 50p.

640mF 16V Electrolytic Caps, 3 for 30p; 7 for 60p.

100 New Mixed Caps, 60p.

10mF 63V Wima non- Electrolyuc t5p each.

TRANSISTORS
Any 6 of the following 50p or 10p each. OC71, BFYS0, 2N3702, CV8615
(BSY9SA), NTG88S.

CONSTRUCTORS’ ITEMS

& P. free for orders over £3-50. Half-hour timers—consisting of:
I2 0.12 T/F Transistors, Diodes and Capacitors, 40p each, P. & P. 16p;
or 3 for £1, P. & P. 20p.

Subminiature Omron 12V d.c. Relays. Mounted on CCT Board, 3 for
60p, P. & P. 9p. Mounted on CCT Board with components, 2 for 60p,
P. & P.7p.

G.P.O. Relays varlous ZOO 0-7,000Q, 30p each. Uniselectors, 10 pole,
25.way, £1 each. P P. 25p chtatlng Machines working with Mic.
etc., £6-50, P. & P, 75p Requiring attention, £2-50. Ideal for spares.
Motor, power pack, rec./play electronics.

THIS MONTH’S HI-FI BARGAINS

Quadraphonic cartridge player with slider controls plus
4 speakers. Cartridges available. List on application, our price
1

£100.
GARRARD SP25, Mk. 3, £11; SONOTONE 9TAHCD, £2:-10;
GOLDRING G800, £8-65; GOLORING G850, £570; GOLDRING

GIOI/PT/T UNIT, £22-50.
ALL ABOVE POST FREE.

EX COMPUTER CIRCUIT BOARDS

10 Boards, 50p, P. & P. 8p.
25 Boards, £1,P. & P. I8p
2 Boards w:th 2 Power Trans:swrs i.e. 4 . OC28 type, 50p, P. & P. 7p.

LAWBAK ELECTRONICS
18 High Road, Swaythling, SOUTHAMPTON
Telephone : Southampton 58479

NO HALF DAY CLOSING
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AMPLIFIERS
Amsirad Integra 4000 £22 70
Amstrad 8000 £13 95
Amstrad B000 Mk I £15 95
Amstrad 1C2000 £27 00
Cambridge P50
Cambridge P100
Dulci 207 £19 25
Eagle TSA150 £16 25
Eagle AA2 £25 00
Eagle AA4 £35 50
Eagle AAS £47 25
Ferrograph F307 Chassis Mk || £41 00
Ferrograph F307 Mk Il (wood

case) £45 95
Leak Delta 30 £48 00
Leak Delta 70 £58 75
Linear 606 £17 25
Linear LT66 £16 75
Linear 505 £13 75
Metrosound ST20E £24 25
Metrosound ST60 £45 75
Philips AH580 £19 99
Philips AHS580 £39 00
Philips RH531 £59 00
Proneer SAS00A £35 00
Pioneer SAG00 £58 00
Pioneer SA700 £686 50
Pioneer SAS00 £83 00
Pioneer SA900 £90 00
Pioneer SA1000 £100 00
Pioneer SC700 £45 00
Pioneer SF700 £60 00
Pioneer SM700 £47 00
Rogers R brook CH £36 00
Rogers R brook Cased £40 00
Rogers R bourne CH £41 85
Rogers R bourne Cased £48 50
Rotel RA210 £23 00
Rotel RA310 £30 50
Rotel RAG10 £48 00
Revox A78 £104 00
Sansuvi Full range 10 stock
Sinclair PROBOS £18 00
Sinclar 2000 £ 50
Stoclar 3000 £29 00
Sinclair A F U £4 25
Sinclair STB0 « 2 230 IPZ5 £14 75
Sinclaw ST60 + 2 230 IPZ6 £16 75
Sinclair ST60 + 2 250 PZ8

Trans £21 00
Wharfedale Linton £37 00
Quad 303-33 190 00
(Carriage and packing 50p)
TUNER AMPLIFIERS
AKAI AAB500 £167 85
AKAI AABB00 £104 00
AKAI AABI00 £92 00
AKAI AAB200 £71 95
Wharfedale 100 1 £89 00
Sonab R4000 £130 00
Sansui Full range in stock
Philips RH702 £89 00
Philips RHI0T (with spkrs} £74 00
Goodmans Module 80 168 95
Goodmans One Ten £99 00
Leak Delta 75 £124 00
Rogers R brook Cased £78 50
Rofel Fax 331A £64 95
Rotel Fax SS0A £76 95
Rotel Fax 660A £83 75
Rotel RX150 £52 95
Rotel RX200 £67 00
Rotel RX400 £76 95
Sharp STA32L £89 95
Carriage and packing 50p
TUNERS
Amstrad MLX3000 £28 70
Leak Delta FM £55 95
Leak Delta AM FM £86 00
Korting T600 £39 75
Pioneer TX1000 £130 00
Pioneer TX800 £109 00
Pioneer TX800 £92 00
Proneer TXT00 £82 00
Proneer TX600 £75 95
Pioneer TX500A £51 00
Sinclair Project 60 £18 75
Sinclair 2000, 30¢ £ 50
Rogers R'brook Cased £35 00
Rogers R brook CH £31 00
Rogers R bourne Cased £47 95
Rogers R bourne CH £43 00
Rotel RT320 £38 50
Rotel RT620 £69 00
Sansui Full range 1n stock
Revox AT6FM £150 00

TUNERS carnage and packmg 50p

We specialise in mail order/personal callers
Money Orders.
P/O. Giro. Bank Draft or Cash (Registered).
L mail order

By quoting your Barclaycard number. name
and address and expiry date, any item can be
yours without delay by telephone or letter.
Chequers will only be accepted from personal
callers if accompanied by relevant bank

welcome. Send Cheques.

Barclaycard facilities b

cheque card.

Credit facilities available for personal callers

spending £50 or more.

All goods are brand new. and carry manufac-
turers” guarantees. For an extra charge: 36
hour Securicor delivery (from when cheque is

cleared). *

Personal callers note: we are easy to get to by

public transport.

SPEAKERS

Price per pau
Bowers & Wilkins DM1 £54
Bowers & Wilkins DM2 87

Peeriess 10-2 Kit
Peerless 3-25 Kit
Pearless 20-2 Kt
Peeriess 20-3 Kit

88232
828888
St

00 A
00
Bowers & Wilkins DM3 184 00 ¢ Peerless 3-15 Kit o1
Bowers & wilkins Model 70 :m 00 CC | Peerless 430/12 Kit £44
Cambridge R 40 02 00 0 Carriage and Packing A—50p 8—75p
Cambridge R 50 E1SG 00 CD [ c—£1 0—€1 50
Celestion Ditton 15 £53 00 8
Celestion Ditton 44 £75 00 C COMBINATION UNITS/COMFACT
Celestion Ditton £35 008 SYSTEMS
County Philips GF826 (inc spkrs) £63 00
Celeston Ditton 25 £86 00 b Philips GF808 (inc spkrs) £77 00
Cetlestion Ditton 66 €137 00 €0 | Phihps GFB05 (inc spkrs) £59 00
Celestion Diton 10 £36 00 & Philips GR908 (Inc spkrs) £117 00
MK I Philips RHB1Y (inc spkrs} £95 00
Decca Deram £34 00 4 Philips RHB14 (inc spkrs) £109 00
Goodmans Magister £77 50 0 Phihps RFB3S (inc spkrs) £54 00
Goodmans Magnum Kil £58 50 C Phiips RFBI6 (1nc spkrs) £72 00
Goodmans Mezzo 3 £44 75 8 Philips RHB02 £110 00
Goodmans Dimension B £87 00 C Philips RHB31 £151 00
Goodmans Double Maxim €48 00 & Fidelrty UA1 £72 00
Goodmans Havan £3¥ 500 Decca Sound 613 £54 75
Kef Concerto £90 00 ¢ Decca Sound 6§14 £48 00
Kef Cadenza £65 00 C Decca Sound 1204 £75 00
Ket Choraie £55 00 B Decca Sound 1203 271 00
Kel Celeste £48 00 B Decca Compact 3 03 00
Kef Crestor £39 00 &4 | Goodmans Compact 80 rwn-xe)un 00
Kef Canta £41 00 & | Goodmans Compact 80 (Teaki £124 50
Kef Coda €315 00 A (Carniage and Packing £1 50)
Keletron KN40O £13 00 &
e L 224 | precision pick.up aRMS
Keletron KN1100 £32 008 | SME 300952 £21 45
ME 3012/52 25 00
Keletron KN1600 t40 00 ¢ | S
Kelotron KN2100 £50 00 ¢ | SME 300982 (HE) st
Metrosound Duplex 15 3 008 | SMEIOIXSZ(HE) d b
Metrosound Duplex 2§ £75 00 B
Leak 600 66 00 0 | SME P1 Spacer £1 00
Leak 250 £47 008 | Audio Technica AT1005 Mk || £14 95
Leak 150 £36 95 & Audio Technica Lt L2 £3 00
Philips RH407 £30 00 C Decca international £19 65
Philips RH406 £50 oo g [ Gotdring L&9 6450
Philips RH4G2 £33 00 4 | Gotdring L75 o %
Philips RHA12 28 00 4 | Ortofon AS212 £24 25
Philips RH4 11 £18 00 4 | Neat G E11495
Ste-Ma HI-F1 § £85 95 0 | Neat GX0B £13 95
Ste-Ma 350 £54 pp ¢ [ Neat Lift g
Ste-Ma 450 £42 00 & Transcriptor Fluid £24 00
Sonab VI 61 00 A (Carriage and Packing 15p}
nab OA4 £86 00 C
&,,:b OAS £110 00 ¢ | PLINTHS & COVERS
Sonab OASK £65 00 € SME 2000 System in Teak
Sonab S85 £17 S0 A Walnut or Rosewood £37 50 0
Sonab OAS £248 00 0 | Viceroy De Luxe for Garrard
Tannoy Chatsworth £97 50 0 AP76 SL958 Zero 100 Base
Tannoy 12in Lancaster £104 00 0 Teak—Top Perspex Suze
Tannoy 15in Lancaster £114 00 D Approx O 38%v: W 38cm H
Tannoy 3 L2 €67 00 8 | 19cm €575 &
Wharfedale Denton 2 £29 00 4 | Standard Version €400 &
Wharfedale Linton 2 £36 00 4 | Viceroy De Luxe for Garrard
Whartadale Triton 3 £52 00 8 | 20257C SP25 SL658 Base
Wharfedale Melton 2 £as 00 8 | Teak—Top Perspex Size
Wharledale Dovedale 3 €60 008 [ D Rem W 37cm H 18em €4 50 &
Sinclar G16 £12 00 4 Standard Version £2 95 A
Eagle DLE7 £30 00 &
V.Cge,oy VSE10 :g 00 4 | HOWLAND AND WEST—Full range 10
Viceroy VSE £20 00 & stoc!
e £2 008 | PLINTHS & Covers (Carmiage and
Viceroy VSM5 £12 00 A Packing A—50p B—£1)
Viceroy VEM20 £25 00 A
Viceroy Major £50 00 B | TURNTABLES
Ferrograph S1 Monitor Garrard SP25 Mk 1l £10 00
(stand 1n¢) £140 00 CC | Garrard AP76 £18 00
Quad Electrostatic 112 00 ¢C | Garrard 401 £25 95
Carriage and Packing A—75p B—(1 25 | Garrard SL358 £31 50
C—£2 0—£2 50 Garrard SL728 £22 00
Garrard SL65B £12 95
SPEAKEF\ KITS AND CHASSIS Garrard 2025 TC with
In stock at: 9TAHCD £9 00
Price pev par Garrard Zero 100S £36 00
Kef K2 00 8 | Garrard Zero 100/A £37 00
Ket K3 [57 00 L ( BSR MPS0 £9 50
Kef T15 Mk Il £9 75 4 | B SR MPS§0 TPOt £19 00
Kef T27 €8 00 A [ BSR MPS0 TPD2 £17 00
Ke! B200 £15 00 A BSR HT70 £19 00
Kef B11D £1400 4 | BSR HTTOP-C £28 00
Ket B139 Mx il €18 00 & | Transcriptors Saturn £54 00
Wharfedale Unit 3 £18 00 A | Transcriptors Hydraulic REF £75 00
Wharfedale Unit 4 £24 00 8 | Transcriptors Hydraulic REF
Wharfedale Unit 5 £35 50 © with Gin or 1010 Arm EA7 50
Peerless 2-8 Kit £10 50 A Transcriptors Sweep Arm 375

The BIG discount house!

Transcriptors Stylus Brush €2 20 | Philips N4418 159 00 &
Transcriptors Stylus Scales £3 70 | Philips N4450 £207 00 A8
Goldring GL 85/P (with id) £61 00 | Phihips 4303 29 00 &
Goldring GL75 £27 00
Goldring GL75P £34 00 | STANDARD SERIES (3%~ 7‘/1! p s}
Goldring GLEY/P £22 50 | Revox 112014 90 00 A
Goldring GL72 £22 00 | Revox 13024 (|N 00 AS
Goldring GLTZ/P £28 50 | Revox 1122/4 £220 00 A8
Goldrning GL Lid £5 00 | Revox 1322/4 £220 00 48
Goldring GL Plinth £7 00 | Revox 122214 £229 00 A8
Goldring G10V/p-¢ £20 00 | Revox High Speed Senes
Goldrning G99 £20 00 | (7¥2-151 p s ) UK Conversions
Thorens TD150AB £37 00 | Revox (State Choice of
Thorens TO150A £33 00 | NAB 1EC Egualization}
Thorens TX11 £4 00 | Revox H1102/4 £229 00
Thorens TD150 £27 00 | Revox H13024 £229 00
Thorens TD125 Mk il £56 75 | Revox H1122/4 £250 00
Thorens TD125AB Mk It £92 00 | Revox H1322/4 £250 00
Thorens TX25 £6 50 | Revox 1222/4 £280 00
Pioneer PL12AC £34 95 | Revox High Speed Seres
Pioneer PL15C £49 7! (7'2-151 p s ) Ex-Faclory
Pioneer PLA2S £62 50 | Version
Philips GA202A (with Cart) £49 00 | Deck only H11D6 (NABEQ) £250 00 AB
Philips GA212 POA | 2-track only H1108 (1ECEQ) £250 00 AR
Philips GA308 (Less Carty £31 00 | Deck Plus 10 Watt Amps
Philips GA160 (with Cart} £30 00 | H1126 (NABEQ) £278 00 AB
Sansui Full range 1n stock 2-track only H1128 (IEC EQ) £270 00 A8
Sonab 755 £53 00 | Suitcase Complete H1226
Carnage and Packing 50p (NABEQ) 7 00 AB
2-track only H1228 (IEC EQ) (57 00 A8
HEADPMONES Revox Dolby DL1132. 4 £255 00 AB
Koss PRO 600 4AA £23 00 | Carnage and Packing A—50p B—L1
Koss PRO 4AA £20 25
Koss KO 7278 £12 00 | CASSETTE & 8-TRACK
Koss K6 9 DECKS/RECORDERS
Koss K&/LC £10 00 | Akat CR80 £80 00
Koss K7/t1 €7 00 | Akai CRBOD £65 50
Koss ESP§ £33 00 | Akat CSS0 £93 00
Koss ESP9 £49 00 | Akar CS500 £78 00 B
Koss KO747 £15 00 | Aka) GXC40 £82 25 8
Amstrad HPS5A £3 90 | Aka! GX400 £67 75 8
Amstrad HPSEA £6 70 | Phthps EL3302 £15 00 A
Amstrad HPSTA £9 90 [ Phihps N2202 £17 75 A
AKAI ASE 9 £4 25 | Philips N2204 £22 75 A
AKAI ASE 22 £7 25 | Philipg N2205 £32 50 A
AKAI ASE 20 £8 00 | Philips N2209 £39 50 A
Rogers R brook £13 00 | Philips N2400 £51 75 &
Pioneer best prices on Philips N2401 £62 50 A
applicatton Proneer SE30A £8 00 | Philips N2405 £54 00 4
Rotel 600 £4 50 | Phiips N2506 £47 00 A
Rotel 700 £7 25 | Philips N200C £10 50 A
Sennheiser HD414 £8 25 | Whartedale DC9 £87 25 4
Whartfedale DD1 £8 35 | Metrosound 448 €41 00 A
Sansu: Full range 1n stock Metrosound SS30 €64 75 A
Stax SA3 £38 75 | Carnage and Packing A—50p B—f1
Tripletone TSH1500 £11 00
Clark 103 £19 00 | CARTRIDGES
Grosvenor £10 00 | Audio Technica ATB6 £3 75
Philips LBB9901 £4 50 | Audio Technica AT5S £5 00
Eagle SES £2 25 | Amstrad 900C £3 45
Eagle SE30 £5 75 | Amstrad 9000 £5 45
Eagle SEB0 £12 50 | Amstirad 900EX £8 70
Eagle SE100 £1335 | ADC 10/E Mk 4 £20 50
H/West C18250 f425 | ADC 26 £44 00
H West C15300 £6 50 | ADC 25 £63 00
H/West C18500 £10 06 | Empire 10002E X £53 00
AKG K120 £4 Empire 999VE; X £37 00
AKG KB0 £10 25 | Empire 999TE/X £21 50
Carriage and Packing 15p Empire 999SE/X £17 0
Empire 989E X £13 75
TAPE DECKS 8 RECORDERS Empire 909E/X £10 25
Akal GX365 £298 00 BA | Empire 90EE/X £7 99
Akal X2000SD £209 00 84 | Ortofon SL1SE £23 00
Akal X1800S0D £110 00 BA | Ortofon M15E £25 00
Akar X200D £106 00 84 | Crtofon M15 £22 00
Aka) 40000 £61 25 8 Ortofon MF15E £19 00
Akar 1721 : £58 75 8 Ortofon MF15 £15 00
Akar GX2200 £164 95 BA | Ortoton 2 « 15k Transter £5 40
Akar GX2800 £221 00 84 | Sonatone 9TAHCD £1 45
Ferrograph 702/704 P/W £186 00 84 | Goldring G850 9320
Ferrograph 722/724 PIW £187 00 BA | Goldring GBOO £5 00
Ferrograph 722/H P/W £197 00 B4 | Goldring G80Q:E £7 00
Ferrograph 702/H P/W £176 00 84 | Goldring GBOOSE £14 25
Ferrograph 702 4 Dolby P/W £200 00 BA | Shure V15 Type 2 Impr £24 50
Ferrograph Dolby 702H P/W £210 00 BA | Shure M75EB £10 25
Ferrograph Dolby 722/4 P/W £223 00 BA | Shure M75EJ Type 2 £8 95
Ferrograph Doiby 722H P/W tm 00 8 | Shure M €7 25
Philips N4307 34 00 & Shure M75G £7 95
Phihps N4308 E41 234 Shure M55/E €5 85
Philips N4404 £85 75 A Shure M4d/E £4 90
Philips N4407 il1 750 Shure MU4C 57 £4 55
Phitips N4500 150 8 Shure M3D £3 90

UDI®! SUPPLIES

necessary.

(Open Mon.. Tues., Weds..
to 6 p.m. Sat. 9.00 a.m. to 5 p.m.).

Late night Friday 9.30 a.m. to 7.30 p.m.

Send large stamped addressed cnvclorc with
all correspondence (except orders) plus
for comprehensive price list if required.

Thurs. 9.30 a.m.

I5p

All prices are subject to change as and when

ANl mail order to Notting Hill Gate address.

3611.
01-229 1437,

50 Stamford Hill, London NIS. Tel.
120 Notting Hill Gate. London WII.

01-806
Tel.

Tivoli Shopping Centre. 1536 Coventry Road.

Yardley, Birmingham.

Hampshire.

12 London Road. North End. Portsmouth,

Practical Electronics

December

1972

Please rush me the following items, Post and Packing
extra

| enclose Cheque/Money Order to (he valuc of .
I Payable to Audio S(prlles Limited.

My Access & BARCLAYCARD No.

HEEEEEEEEEER

I It expires on ..




o MAIL ORDER COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR
RAmU ”D ! OUR SHOPS ARE OPEN ALL DAY

FROM 9 AM. TO 6 P.M. 6.30 P,M. ON FRIDAY

{1 & 40 MAYES ROAD, LONDON N12 61 sss 3206 13 SOUTH MALL, EDMONTON, N9 603 166

LOW VOLTAGE P ‘ TRI-YOLT BATTERY DIGITAL CLOCK KIT ! EA10003 WATT AUDIO AMPLIFIER
AMPLIFIER \ = ELIMINATOR 24-br. Nixle dig. clock kit. 3
Wesupply : a complete set An Audic Amplifier designed around the
& transistor amplifier coniplete Enables you to work . & of components; a complete | TAA821 Linear I.C.:—
with volume control, is suitable your Transistor ® " set of easy to follow Bupply Voltage o S 9y
for 9V d.c. and s.c. supplles. Radio, Amplifier or instructions; printed circuits made to | Spesker Imp. -~ 8-18 ohm
Will give about 1W at 8 ohm  Cassette, etc., from make construction as simple as possible; Frequency .. - .- 50Ha-25kHz
output. the a.c.nains through this compact s cabinet and front panel to glve a Overall 8ize .. -7 2lnx3inx{in
With high IMP input this ampli. | Elinioator. Just by moving a professional finlsh. _ All for the price of | Ideal Amplifier for radios, record players;
fier will work as a record | PIug you can select the voltage you the components. £82-50 + 50p P. &4 P, ;}:{ﬁo unita, ete. ‘2 -63
player, baby alarm, etc., § Tequire. 6, 74 or 9 volt. This Please send B.A.E. If you require more Iitechnicalfdategandydisgramafinithiesch
amplifier. means all your transistor power information. module. All guaranteed and a bargain at + opP. & P,
- = gnck‘ applications can be handled WINT TOUBePEARE i )
y fhis one unit. Approx. size 1B40K0S <» PRINTE
24 . 2}In 8 ohm T .. B0
?‘ 3135 zl““ 1‘0 3“2"‘ &0‘" :rlce Bridge Rectlfier (Texas 2§In 80 ohm & - w; CIRKCI_l'._JIT
L l 0 plue 10p R. P. Rame Plastic encapsulated 50V In 40 oh:
& fus 13p P model "suitably wired for the | at4A. Approx.size 1iin. x 1Hin.x | Flease Inchude op P. & . on Tosted Thytieton. | productng® your
= plus 13p P. & P_| Philips Cassette £3 pius 10pP. & P. ; X ) ap P - on este yristor. § producing  your
$in. Our Price 60p each. each L.8. 400V, 3amp. own Printed
CRESCENT MINI.STROBE TRI-VOLT CAR SUPPLY 48p each. 5for 2. § Circuits.  £1.40
® approx. 1 Joule Enables you to work your Transistor Radio, Amnplifier ADD LUXURY TO YOUR CAR Op P.&P pluslOp P. & P.
output _. lorCassette, etc. from the 12 volt carsupply. Positiveor § WITH A MOTOR DRIVEN 4 7
@ Variable speed | negative earth. Approx. size = 2in. x 3}in. x 1l}in. CAR AERIAL
@ A.C. 220-250\ E & § This converter supplies 6, 7} or 9 volts and is transistor § Svec.: 3 Section
® Alprox. .| /p | regulated. A real money saving device for 22-50 plus kxtended Length 100cm
X4 — 10p P. & P. %egg(h under Fender 40tm -
Ideal for Discos., etc Cable Length 120cm e =%
. . . MINIATURE AELAY 8 lied ! ¢ ixi
Work, and 38 : upplied complete with Fixing
corking it £16-50 F 38 16 volt 70 ohm. 40 Bracket and blus 25 EMI LOUDSPEAKER 450
K : Single Pole Changeover P phis 5p P. & P. Control Switch £s7s P.& P 10W 13in ~ 8in + two 2-2fin
For more details send a 5. AE Approx. size = 1}in, x lin. x {in. ° ° tweeters and cross-over. All wired
;—4*‘] CRESCENT CASSETT s ~—==§ and ready for use. Thia ever-
] E popular 450 in 3-8-15 ohm imp.
[’l‘op quality cassettes at unbeatable prices (complete with S. 6. BROWN HEADPHONES £3'so plus 38p I". & P. each.
vgt;!;,dt‘;d;muge cane): C60 28p, €90 38p, C120 48p plus | Used ! But in good working condition. These Type
- . “F’’ phones are 4,000 Q imp. Sop Plus 10p 7" x4 LOUDSPEAKER
and a bargaip at P & P. E
PSYCHEDELIC LIGHT CONTROL UNIT . LT P Aukmpide;‘llu.llz"y
Three Channel: Bass—Middle—Trebje. W :l@)nall :;ze is (mw er;e
Each chariiel has ite own sensitivity fCRESCENT 100W STEREQ €] ant Mmuhctp\a’ed
control. Just conbect the input of this |4 pew style 100 watt per channel /' by E.M.T. for a weli
unit to the loudspeaker terminale of an Jgiereo o Al loud ot = k,y;m;n' 'm.n‘ set
";g:)lwﬂel’; and :oni’;“ n";“ 250V up to dyyaterys, 8-15 ohini are suitable. This . i p cmscms B maker. Bize: 7in. x
S unmp:ndoou Cmgucl:““" u'im‘a‘l' amplifier is designed for the D.J. and m " o 4in. Impedsnce: 8 ohms. Flux:
sound-light & dllyll ' P (A‘” g ‘::1:‘:&‘;1‘ group who must have good looking and 38,000. Max. Freerange: $0Hs to
£18-50 play. ) BUArs ) [reliable equipment. A bargain at $62. 12kHz. Power handling: 5W.
+30 plus 38p°P. & P. We also have & mono 100 watt at $42. Please include £1 P. & P. and.‘ Unbeatable. Price: #1:80. Free
If sou require more information please send S.A.E. insurance. f you require more information please send 8.A.E. postage on this item.

MULI I MINI EX COMPUTER PRINTED CIRCUIT PANELS
2in <4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards §0p, P. & P. 7p.  With a guaran- ‘

teed minimunm of 43 transistors. Data on
transistora included.

SPECIAL BARGAIN PACK. 25 hoards for £1,
P. & I'. 18p.  With a guaranteed minimun of 85 LENGTH 85"

transistors. Data on transistors iucluded.

PANELS with 2 power traunsistors similar to
0C28 on ¢ach board—components 2 hoards (4
0C28) 50p. I’ & P bp.

9 OA5, 3 OAIL0, U Pot Cores, 26 Resistors, 14
Capacitors, 3 G 872, 3 GET 872B, I GET 875.
ANl long leaded on panels 13in x 4in. 4 for £1,
r.o& I 25

709C OPERATIONAL AMPLIFIER TO5

A lead 1.C. 1 off 50p. 50 off 35p.
IDEAL 100 off 20p.
XMAS 250 MIXED RESISTORS 62p
& § watt.
PRESENT il
150 MIXED HI STABS 62p
This unique all purpose vice is B3 & 1 watt 5% & hetter.
just like a ‘third hand’ countless
uses for the electronics enthusiast i, A e
assembly, soldering, gluing, wir- projectors, etc. 50p each. P. & P. bp. WIDTH 15"
ing, drilling, etc. Firm = base, GPO EXTENSION TELEPHONES
positive grip for all shapes of work, with dial but without bell. 95peach. P. & P.30p. Avaitabie from your Local Retailer
with independently adjustable IR E OB . -
twin jaws. BARGAIN RELAY OFFER £M1 PSS toisEh Ve e o
isi i Ningle pole change over silver contacts 25V to Suitable tor all apphications whege
Truly a precision made bargain. rival ot 501; v &LI'.tsn vt Tag Boards can be used.
Also single jaw model £545
(22p P. & P) KEYTRONICS mail order only
FREEB%RN LTD. (Dept. PEIZ) 44 EARLS COURT ROAD
Beechfield House o West Bar
Banbury e “oxon LONDON, w.8 01-478 8499 VERO ELECTRONICS LTD.
IN
Also availabie at your local model shop J CH[,)ALI’)\JSJFE. éls' Eg;gTSANTS.
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USED EXTENSIVELY BY

INDUSTRY,

PANEL METERS

GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHOR!TIES ETC.
@ LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN
STOCK @ OTHER RANGES TO ORDER

TYPE S-80
80 mm square fronts

| B0pA £3.50
0 0 S0k . 340
..... £3.40
100 0. 100,‘ A £330
500uA . £3-05
mA . 82.85
20V due, R
50V d.e. . £2-85
300V d.c. £22-85

NEW f“SEW?"
] TYPE SW. 100 |
100 x 80 mm
=4 00 A £3-50
ImA £3-40
20V d.c. £3-40
50V d.c. £3-40
H00Y <L £3-40
60uA .. £3:80 1A . £3.40
60 0 JO;M 53 80 SA doe. £3-40
. 300V ac. £3:40
100-0~100,L\ 5380 VU Meter .. £4-15

DESIGNS
CLEAR PLASTIC METERS BAKELITE PANEL METERS

J\tl\

300V a0,

VU Meter ..

£2
£3-70

“SEW' CLEAR PLASTIC METERS

Type MR,38P. 1 21'32in square {ronts.

Type MR.85P. 4iin 43%in fronts.

s0ma .. £3-10
100mA £3.10
500mA £3-10
1A £3-10
54 £3.10
15A. £3-10
304 £3-20
20V d.e £3-10
50V d.c £3-10
150V d.o £3:10
S0uA ... £3-95 | 300V d.c £3.10
50-0-50u4A .. 18-40 15V a.c. £3-10
100uA .. £3.40 | 300V a.c. £3-10
100-0-100uA  £3.30 | ¥ Meter
OO;U\ ... £3:30 1mA £3-15
500u £3-20 | VU Moter £3-85
500 0 300;1—\ £3-10 | 1A ac.* £3:10
1 £3.10 | 5A ac* £3-10
£3-10 | 10A ac.” £3-10
£3:10 | 20A a.c.* £3-10
£3.10 | 304 a.c.* £3-10
Typs MR, 52P 21in square lronts.

20V d.c. £2:20
50V d.e. £2.20
£2.20
£2.30
$2.30
£2-30
VU Meter . £3-50
1A ac.* £2-20
bA ac* £2-20
104 a.c.* £2-20
204 a.c.” £2-20
304 a.c.* £2-20

VU meter .. 8
J0mA a.c.*  £2-40
100mA a.c.* £2-40
200mA a.c.* £2.40
300mA a.c.* 2240
1A a.c.* £2-40
5A ac.* £2-40
10A a.c.* £2-40
3 20A a.c.* £2-40
2240 ' 30A ac.* £2-40

*MOVING IRON —
ALLOTHERS MOVING COIL
Pleas¢ add postage

“SEW" EDUCATIONAL
METERS

Type ED.107. Bize
overall 100mm <
90mm x 108mm.

A new range of high
quality moving coil
instruments  ideal
for school experi-
ments and other
bench applications.
3" mirror scale. The
meter movement is easily accessible to

———ir )
W;ma
»
S
mIN o, BT
-
|
JOuA ... £2:30
u0 0 aOu AL, 2210
2-10
100 G 100“ A E195 |
20044 .. . £1-85
el
100m.A 21-76
150m.A £1.75

e

200mA
300m.A
500m A
750mA
1

mA L
VU meter .

Type MR.45P. 2in square fronts.

GOuA .. £2-50
50-0-50uA . £2.30 1
10044 £2.30

10V d.c.
20V d.c.
S0V d.c.
300V .,
15V a.c.
300V a.c.
8 Meter
lmA

VU Meter ..

14 a.c.*
5A a.c”
10A a.c.”
204 a.c.*
04 a.c.*

“SEW " BAKELITE

PANEL METERS

Type MR.65 34in square fronts.

£3.

2.
100- 0 10044 £2-50
L00uA . £2.45
500-0- oOﬂu A 2215
ImA . . £2:15
£2-15
£2-15
£2-15
.. £2.15
100m.A £2-15
300mA £2-15

100mYV d.oe

30V a.c.”
S0V a.c.*
150V a.c.*

Bb0OOmM A
14

VU nieter .

400V a.c.*
o

EDGEWISE METERS

06 300 400 50C‘

M uwey

demonstrate internal working. Available

in the following ranges:

‘lsg(‘)LAA :g-?g 20V d.c. ... 24:85

ma .l .85 | 90V de .. 2485 | PE70 3 17/3%in -1
50-0-50uA .. 25:10 | 300V d.c. £4.85

1-0-1mA.... 2485 | Dyyal range B0uA . a3.40
1A do. -85 ¢ s oe (Y
5Adec .... £4.85 | D00mA/GA d.c.25:10 100‘6_160";"" £3.90
10V dec. ... 24.85 | 5V/60V d.c. #5110 | 200uA ... .. £3.20
Practical Electronics  December 1972

-

15/32in - 2%in deep.

500uA . ...

ImA
300V a.c.

VU meter ..

£8-05
£2-70
£2-70
£3.78

ROUND SCALE TYPE PENCIL TESTER
MODEL T75.68

Conipletely portable, simple
1o use pocket sized tester.
Ranger  0/3/30/300V  AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohms.
ONLY £1-87. V. & P. 13p.

SKYWOOD SW-500
30K QfValt. Mirror
acale DO Voltx
0.6/2/122130/300/600,
AC Volts 3/30/300/
600, DO Current
20uA/B/60/600mA .,
Resistance 10K /100
K/ 1 Mey/10 Meg.
Decibels —20to 45718, £7 50. . & P 15p

TMKLAB TESTER
100,000 G.P.V
ti}in  scale buzzer
short cireuit check.
Sennitivity: 100,000
OPV d.e. 3/Valt a.c,
Do, volta: 003, 2:5,
10, 50, 250, 1,000V
A voltar 3, Lu, G0, 250, 500, 1,000V,
. current: 10, 10024, 10, 100, 500m.4,
2-5, 10A, Resivtance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: —10 ta

+ 4B, Plastic case with carrying handle.
<ize 7linx 63inx 3lin. £18-80. P. & P. 24p.

TE-20D RF SIGNAL GENERATOR

\ccurate wide range vig-
nal geuerator covering
120K ¢fu 500Mc/fy on
8 bamls,  Directly cali-
brated Variable R.F. at

tennator, amlio output.
Xtal socket for calibra-
tion. U040V, AL
Hraml new with instrue.
tions. 215, Carr. 37!p.
Size 140 % 215 x 170

i

MODEL TW-50K 46
mirror scale, uOI\/\ ol.
uK/\'oIL <. D.C.:

30, 250,
S00mA, 5, 10 amp. Resistance:
10K, 160K, | MEG, 10 MEGQ.
Decibela: —20 to +#81-3db,
£8-50. P. & P. 17}p.

TO-3 PORTABLE OSCILLOSCOPE

din tube.
01V

Y amp. Sensiti-
ppfCM. Band-
N&]| width 15 cps1-5MHz.
@] Input imp. 2megQ 25pF

X amp. semditivity 09V

-800K Hz. Input imp. 2
meg 20 pF. Time base,
ranges [10cpr-300KHz.

Synchronisation. Internal/
external, Hluminated scale 140 %215 x 330
mia. Weight 1541b 2207240V a.c. Supplied

brand mew  with  handbook. £40.
Carr. 50p.
240° WIDE ANGLE
= imA METERS
MW1-6 60mm square
£3-97f{. MWI-8 8Omm
square £4-97;. P. & P.
extra.

TRANSISTORISED L.C.R. A.C,
MEASURING BRIDGE
A new portable
bridge offering ex-
cellent range and
accuracy at  low
cost. Ranges: R.
1Q-111 megn
% Ranges 1
1

HENRYS 6 Ran-
1110mPFil. 6

ges 2%, O
Ranges =+ 2%. TU RNS RATIO 1: 1/1000~
1:11100, 6 Ranges + 19,. Bridge voltage at
1,000 cps. Opemtcxl from 9 volte. 100uA.

10pE 4

Meter indication. Attractive 2 tone metal
cane. Size TIx 5 x2in. £20. P. & P. 25p.

130/240V

SMITHS
SYNCHRONOUS
MOTORS

Built in gearbox. Allbrand
new and boxed. 30

20RPH

Cw,

50p each. Fost 12p

MULTIMETERS A EVERY purpose

HIOKI lODEL 720X
20,000 0.P.V.

()\erhead protection,
5{23/1006/500/1000V D¢,
10/50{250/1000V AL
S0UA[20mA. 20K /2 meg
ohm. —5 to +62db,
£4-97.P. & P. 15p.

Model S-100TR MULTIMETER
TRANSISTOR TESTER

100,000 o.p.v. MIRROR SCALE

OVERLOAD PROTECTION
0f 12/ 6312 ] 30 [ 120/ 600
VDU, 0/6]30/120/600 VAC.
0/12/6001.4/12/ 300MA [ 12
AMP DC. 0/10K/1 MEG/
100 MEG. —20 to +30 db.

001 - 2 MFD. Transistor

lester  measures  Alpba,

Beta and Ico. Coumplete

with batteries, instructions

and leads. 21350, P. & P.

2op.
MODEL  500. 30,000
OP.V. with overload
protection, mirror scale

0/-5/2-5/10/25/100/
250/500/1,000 V d.c. 0/2:5/
10/25/100/250/500/
1,000 V. a.c. 0/50 uAj5/50/
300 mA. 12 amp. d.c,
/60K /6 Meg./60 Meg 0.
£8:874. Post paid.

TE-16A  Transistorised
Signal Generator. 5 ranges
400 kHz-30 mHz. An
inexpensive insfrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
modulation,
51 % 5f ~314. Complete
with jnstructions and
P. & P. 20p

lende.

27974

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 —

o.p.v. A flrst class
versatile  instrument
manufactired in
U.8.8.R. to the
highest standards.
Ranges: 2-53/10/50/

230 / 500 / 1000V d.c.,
2:5/10/50/250/500/
1000V a,c. D.c. current
100 maA /1 / 10 /
100mA/1A. Renist-
ance 300 ohms / 8 / 30 ; 300kQ / SMQ.
Complete with batteries, test leads, in-
atructions and sturdy steel carrying case.
OUR PRICE £5-97. P, & P, 25p.

FTC-401 TRANSISTOR TESTER
Full capabilities | for
nieasuring A, B and 1CO,
npu  OF  pup. Equally
adaptable  for  checking
diodes. Mupplied complete
with Instructions, hattery
and leads. £7-50. Post 20p.

HONEYWELL DIGITAL
VOLTMETER VT. 100

be panel or
bench mounted.
Basic meter
measures 1
volt d.e. but

can be used

to measure

a wide range

of a.c. and
d.c, volt, eurrent and ohm;
plug-in cards.
Specification:—Accuracy i
digit. Resolution: 1mV, of digits: 3
plus fourth overrange digit. Overrange:
100% (up to 1-999), Input impedance:
1000 Meyg ohm. Measuring cycle: 1 per
second. Adjustment: Automatic zeroing,
full scale aljustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input
power: 110-230V 50/60 cycles.
Overallsize: 5iin x /16in x & 3/16in.
AVAILABLE BRAND NEW AND
FULLY GUARANTEED.

235, Carr. 50p

Can

02, ¢ 1

a.c.

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages
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SEMI-CONDUCTORS/VALVES

ALL DEVICES BRAND NEWAND FULLY GUARANTEED

Transistors (2N3415 28p sNodod 38y BCL14  18p BFW90 S$8p NKT219 30p o Integrated FJH1O01 25p 8N7433 80p YALVES

2N3416  37p|2No459 40p (BC115 15| BFW9L #0p|NKT223 879 N Circuits PIH111 709|8N7437 @4p

2G301  20p|2N3417 37p|28102  £8p|BC116  18p[BFX12 28p|NKT224 28y PIH12) $B6p|8N7440 20p | OA2 88p 2024 30p EL9:  88p
2G302  20p(2N3439 130p|28103  28p|BC118  16p|BFX13 28pINKT225 28p || CA3000 180p[FJHI31 £Bp|8N7441AN 0B2 48p | 2525 42p|EMBO 4By
2G303  20p(2N3440 97p(28104  26p|BC119 30pBFX29 25p|NKT229 30p [l CA3005 1179 FIH141 2Bp 78p § 0Z4, 30p|25Z6 85p|EM81  60p
2G306  42p[2N3564 17p|28301  80p|BCI21  £0p|BFX30 85p/NKT237 38p | CAS007 262p|FJH151 28p|8N7442 76p | 1L4 20p gggla 80p|EME4 3By
2G308  30p|2N3565 18p|28302  50pBCl22  20p|BFX37 30p|NKT238 25p § CA3011 78p|FJH161 70p[SN7446 100p | IR5 40p[30C17  90p|EMSG  100p
2G309  30p 2N3566 £2p|28303  60p|BC1256 18p(BFX44 37p NKT240 £7p M CAS012 88p(FPJH171 8Bp|aN7447 185p M 185 30p[30C18  80p|EMS7  70p
2G371  15p|2N3568 28p|28304  75p|BC126  20p(BFX68 67p|NKT241 27p | CA3013 105p|FJH181 28p|sN7448 125p W IT4 26p | 30F5 88p(EY51  40p
2G374  20p|2N3569 26p|T8301 3% (BC134 12p|BFX84 26p|NKT242 20p M CA3014 124p|FJH221 285p[8N7450 20p f§ 1U4 30p(30FL1  76p|EYS0  40p
2G381  28p(2N3570 128p|28502  8Bp|BC1S6  12p(BFX85 30p(NKT243 62p l CA3018 84p|FJH231 28p|8N7451 20p § 1Us 60p(30FL12 120p| EYB7  48p
2N388A 49p|2N3572 97p[28503  27p(BC136  18p|BFX86 25p|NKT244 17p | CA3018a FJH241 2Bp|8N7453 20p N 2D21 a8p | 30FL14 EZ40  65p
2N404  20p(2N3605 £7p[3N83  40p|BC137  18p| BFX87 26p|NKT245 20p 110p|FJH251 28p[8N7454 20p f§ 3Q4 50p|30L15 EZ41  B0p
2N696  15p|2N3606 27p|3NI128  70p BC138  20p BFX88 20p|NKT261 80p | CA3019 84p|FJJl0o1 B0p|SN7460 20p § 384 85p|30L17 EZ80 279
2N697  18p(2N3607 £8p|3N140  77p|BC140  35p BFX89 O62p(NKT262 30p f CA3020 126p|FJJ111 B80p|SN7472 30p M 3V4 48p[30P12 EZ81  29p
2N698  28p(9N3638 18p|3N141  78p|BC1l41  85p|BFX93A 70p|NKT264 £20p CA3020A FJJ121 60p|BN7473 40p 5R4 76p [30P19 GZ32 49
2N699  30p|2N3638A 20p[3N142  B5p|BCl147  10p|BFY11 42p|NKT271 20p 180p| FJJ13) @0p|BN7474 40p f§ 5U4 85p | 30PL1 GZ34  d0p
2N706  10p(2N3641 18p|3N143  @7p|BC148 10p|BFY18 28p|NKT262 £0p CA3021 168p|FJJ141 128p|8N7475 4bp 5V4 45p[30PL13 KT66  208p
2N706A 12p|2N3642 18p|3N152  87p|BC149  12p|BFY19 26p|NKT274 20p CA3022 180p|FJJ181 7Bp|8N7478 4bp 5Y3 40p|30PL14 KT88  200p
2N708  15p|2N3643 20p|40050  68p|BC162 17p|BFY21 48p[NKT275 20p [ CA3023 126p|FJJ191 68p|SN7483 87p § 524G 40p[35L6 MUl4  76p
2N709  62p|2N3644 26p|40250 80p|BC133  20p|BFY24 46p|NKT278 28p CA3026 100p|FJJ211 126p[8N7486 83p 6/30L2  80p[35W4 PABC80
2N718  25p|2N3645> 2B8p|40251  82p(BC154 20p|BFY29 40p|NKT281 £7p

95p
85p
80p
80p
85p
76p
93p
90p
50p
a5y
CA3028A 74p(FJJ251 1R5p(8N7490 87p B8AC7 40p (3524 35p{ PC86
80p
80p
85p
50p
50p
50y
700
86p
5p
80p

4y

60y
2N718A 80p|2N3601 15p(40309  3%p BC157 18p(BFY30 40pINKT401 87p CA3028B FJL101 128p|8N7402 87p 6AG7 40p|3525 PC88 60y
2N726  30p|2N3692 18p|40310  48p|BC158  1lpiBFY4l BOp|NKT402 90p 105p|FJYlol £6p[8N7493 87p § 6AKS5  88p|50B5 PC97 45p
2N727  80p|2N3693 18p(40311  88p|BC139 12p|BFY43 62p|NKT403 76p J| CA3020 87p[I1C12  180p[8N7495 87p § 6AKé  60p|50CH PC00  48p
2N914  17p|uN3694 18p(40312  47p|BC160 85p|BFY50 20p|NKT404 85p | CA3029A L900 40p[8N7496 87p @ 6ALs  20p{80 PCC84  40p
2N918  17p12N3702 10p|40314 37p|BC167  1lp|BFY51 20pINKT405 76p 165p | L914 40p|8N74107 52p 6AM6  80p|85A2 PCC85  40p
2NO18  80p|2N3703 10p|40315  87p|BCI68B 10p(BFYS52 20» NKT406 62p i CA3030 187p|L923 40p[8N74153 6AQ5  38p|807 PCCB8  88p
2N929  22p(2N3704 1lp|40316 47p|BC168C 11p|BFY53 18p|NKT451 62p CA3035 122p|1,M380 £1-28p 185p 6AB6 40p|1625 PCC89  50p
2N930  20p|2N3705 10p|40317  87p|BC169B 11p|BFYS56A B87p NKT452 62p CA3036  72p| MC724P 60p|8N74154 6AT6  35p[5763 PCC189  B8p
2N987  40p|2N3706  @p (40319 85p|BC169C 18p(BFY76 42P{NKT433 47p CA3039  88p| MC780P 247p|8N74160 200p [N 26p (6146 160p| PCF80  30p
2N1090  £2p(2N3707 1lp(40320  47p|BC170  12p(BFY77 S7p{NKT713 20p | CA3041 108piMC788P le6p 180p § 6Ave  80p|Az3l PCF82  34p
2N1091 22p|2N3708 7p(40323  82p|BC171 18p|BFY90 65p|NKT717 42p | CA3042 108p|MC790P 124p[8N74161 6BA6  25p[CY31 PCF84
2N1131  26p|2N3709  9p[40324  47p({BC172  18p|BSX19 17p|NKT734 27p | CA3043 187p|MC792P 68p 260p § 6BE6  80p|DAFo1 PCF86  60p
2N1132  28p(2N3710  9p[40326 37p(BC176  22p|B8X20 18p|NKT736 38p CA3044 120p| MC799P 66p|8N74164 6BH6 75p| DAF96  45p| PCF800 80p
2N1302 17p(2N3711 12p|40329  80p|BC177  20p(BS8X21 80p(NKT773 26p | CA3045 122p|MC1303L 22 6BJ6  50p|DF91  22p(PCF801 &0y
2N1303 17p|2N3713 187p[40344  £7p|BC178  20p|B8X26 45p NKT7s81 30p CA3046 8lp 200p|8N74165 . 6BQ7A  40p|DF86 p| PCF802 5t
2N1304 28p[2N3714 200p[40347  57p|BC179  20p|B8X27 47p|0Cl6 50p CA3047 137p| MC1304P 226p 6BR7  90p|DKY91  40p|PCF805 80p
2N1305 £8p|2N3715 128p|40348  B2p|{BC182  10p(B8X28 82p(0C19  87p [l CA3048 204p 205p|8N74192 6BR8  70p|DK92  55p| PCF806 70p
2N1306 25p|2N3716 130p|40360  40p|BCIS2L 10p B8X60 82p10C20  76p J| CA3049 160p|MC1305P 178p § 6Bw6 85p(DK96  80p|PCFs0s 78p
2N1307 2Bp|2N3773 240p|40361  40p|BC183.  9p|B8X61 62p|0C22  60p W CA3050 185p 380p |8N74193 6BW7  80p|DLS2  35p|PCL82 »
2N1308 28p{oN3791 208p 40362  50p|BC183L 8p|B8X76 18p|0C23 80p CA3051 134p|MC838P 548p 178p 6BZ6 40p| DL94 48p|PCL83  88p
2N1309 256p|2N3819 84p|40970  82p{BC184 1llp|B8X77 20p|OC24 0p CA3052 165p| MC1435P TAA241 6C4 88p| DL96 45p|PCL84  48p
2N1507 17p12N3820 85p|40406 5§7p|BC184L 1lp B8X78 28p|0C25 40p CA3053 46p 345p 162p 6CD6  128p!DM70  40p|PCL85 40p
2N1613  20p(oN3823 50p|40407 40p|BC186 26p(BSY24 18p|oC26 26p CA3054 109p| MC1552G TAA242 425p 6CL6 50p| DY86 32p|PCLB6  46p
2N1631  85p(2N3854 827p[40408 58p(BC187  £7p|B8Y25 156pj0OC28 80p CA3055 240p 461p| TAA243 150p 6CW4 86p|DYST 33p| PFL200 D
2N1832  30p [2N3854A £27p|40409 88p| BC212L 12p|B8Y26 17p{0oCe9 e0p CA3059 168p!MC1709CG |TAA263 75p 8F1 @2p | E88CC 100p PL36 88p
2N1637 30p(2N3855 27p|40410  62p|BC213L 12p(BBY27  18p/0C35 50p CA3064 120p 94p|TAA203 07p 6F6G 35p| E180F 100p|PL81 50p
2N1638 27p|oN3855A 80p|40412  50p|BC214L 16p(BSY28  17p(0C36 80p FCH101 85p|MFC4000P |TAA300 178p 6F13 45p| EABC8O ssp PL82 45p
2N1639 27p|oN3836 30p|40467A 57p|BCY10 27p|BSY29 17p|0C41  22p FCH111 108p 56p | TAA310 126p B 6F14 70p| EAF42  36p|PL83 45p
¢N1701 182p|2N3856A 35p|40468A 85p|BCY30 27p|BSY32 26p(0C4v 25p FCH121 10§p 8N7400 20p|TAA320 7% 8F15 65p| EB91 20p | PL84 4
2N1711  24p|2N3858 26p|40528 72p|BCY31 30p(B8Y38 25p| OC44 15p FCH131 B0p|(BN7401 20p|TAA350 175p 6F18 50p| EBC41  85p| PL500 P

78
2N1889  82p|2NJR58A 80p (40600 57p(BCY32 50p|B8Y37 28p|0C4s 12p FCH141 105p|8N7402 20p|TAA435 147p 8F23 86p] EBC81  30p|PL504  80p
2N1893 87p|9N3859 £7p|40603 80p| BCY33 26p|BBY38 20p|0C46 16p FCH151 108p|8N7403 20p(TAA521 132p 6H6 17p| EBF80 40p|PY32 §6p

2N2147  72p|7N3859A 82p|AC107T  30p| BCY34 380p|BSY39 28p|0C70 15p FCH171 105p|BN7404 20p|TAA522 860p 634 50p| EBF83 40p|PY33 63p
2N2160 b57p[2N3860 30p ACI126  20p!BCY38 40p|B8Y43 50p(ocC7i 1gp FCH181 105p|SN7405 20p|TAA530 496p 8J5 26p| EBF89  32p| PY80 40p
'zmlsg 40p| 2N 3866 150, ACI‘Z; g;: ncvag :g: gg:({gi :g 0Cc72 i:: FCH191 108: 8N7406 80p TAAB(I)} A;gp 6J5GT  80p ECB;‘(;“ :g PYBL 22’
2N2193A 2N3877 40p|AC12 BCY4 P 0C73 FCH201 180p|8N7408 20p|TAB1 D 636 2 PY8B2
2N2194 g: éiggm lg AC151  18p|BCY4l 15p(B8Y53  87pl0OCT74 80p FCH211 180p|8N7409 20p|TAD100 150p 6J7 .2: ECB8 80p|PYS83 u:
2N2194A 30p|2N3900 37p AC152  2%p|BCY42 15p|B8YS4  40p|0C7s  22p § FCH221 130p|8N7410 20p|TAD110 1600  6KsG  40p|ECC40 86p[pYss  40p
2N2217  £6p 2N3900A 40p|AC154  22p|BCY43 18p/B8Y58  80pl0C76  22p B FCH231 150p|8N7411 23p(8L403D 150p B 6L6GT 45p|ECC84  80p|PYROO 40p
2N2218  20p|2N3901 97p|ACI76  20p|BCY>4 82p|BSY70 46p|0C77  80p § FCJI01 160p|8N7d1z 48p(BL702C 147p W 6LD20 50p|ECC85  40p|PYS01  60p

22 20p|2N3903 20p|AC187T  28p BCY58  £2p BBY90 87p 0C78  20p B FCJ111 160p|8N7413 30p|UA7024 280p N 6Q7 40p| ECC88  40p(U25 80p

mim A IR menct Biadh | Sh e e e mies Bhe W
P|2N o i 39 7 P B p|US
R N 45 D ) ~an i 3 = - g

Wi e BAGE MG i iBISEh 1] pou e Mg | e mian Ehe
‘1N2!97 80p|2N4059 10p|ACY20 20p|BCY72 15p|GETI113 20pioC83  86p § FCJ211 £76p|8N7427 48p|UA716 187p § 6sL7 35p| ECH35 100p|U'281  40p
2N2368  15p|oN4060 12p|ACY21 20p|BCY78 80p|GETI114 20p|0Cs4 25p FCK101 qaop 8N7428 80p|UA723C 100p 68N7 85p| ECH42  76p| U282 40p
2N2369  15p|oN4061 12p|ACY22 10p|BCY79 80p|GET118 20pi0C139 28p M FCL101 £30p|SN7430 20p|UA730C 160p ll 68Q7  40p{ECHS1 80p|U301
2N2369A 18p|7N4062 12p|ACY28 17p|BCZ10  27p|GET120 26p|0C140 320 M FCY101 102p|BN7432 48p| UAT4IC 80p § U4 85p| ECH83 46p|Us0l  180p
2N2410  42p|JN4244 47p|ACY39 47p|BCZI1  40p/GET873 12p|0C170  28p 86 25p|ECL80  45p| UABCSO 40p
2N2483  27p|oN4p48 16p|ACY40 20p|BD112 50p|GETS880 30p|0Cl171  80p BRIDGE 0PIV 4A 4t 6V6GT 3%p|ECL82 85p|UAF42 86p
2N2484  32p|oNg249 15p|ACY41 15p(BDI116 112p(GET887 20p|0C200  40p RECTIFIERS 100PIV 4A 50p 8X4 36p|ECL83  70p|UBC41
2N2539  22p|2N4250 18p|ACY44 26p|BDI121  65p GETB89 22p|0C201  60p PLASTIC 200P1V 4A 56p 6X5G  30p|ECL86 40p(UBCS1  40p
2N2540  22p|9N4204 48p|AD140 47p|BDI123 80p GETE90 28p|0C202  78p 400PIV 4A 85p 6X5GT 40p|EF37A 120p|UBFso. 40p
2N2633  36p|2N4255 48p|AD14®  47p|BDl124  60p|GETS96 22p|0C203  40p ENCAPSULATED | 400piv 44 70p 10c2  50p|EF39  50p|UBFsg 3Bp
2N2814 30p|oN4284 17p|ADIS0  6%p(BD131 75p|GETS897 28pl0OC204 40p R00PIV 1A 50p| GOPIV 6A 45p 10F 1 75p| EF40 §0p|UCC84  49p
2N2646 40p|oN4285 17p|AD161 385p|BD132 B80p|GETS98 £2p|0C205  78p BOPIV 2A 45p | 100PIV 6A 56p 10P13  60p|EF4l 86p(UCC85  40p
2N2711 28p|2N4286 17p|AD162 88p|BDY10 126p|MATI00 26p|0C206  96p 100PIV 24 50p | 200P1V 6A 85p 10P14 110p|EF42  70p|UCF80 56p
2N2712 25p|2N4287 17p|AF109  46p| BDY20 106p|MATI101 28p|0C207  78p 200P1V 2A 65p[400P1V 6A 75p 12AT6  80p|EF80  25p|UCH21 60p
2N2713  27p|2N4288 18p|AF114  2Bp|BDY61 186p MAT120 25p|OCP71 42p 400P1V 2A 60p|600P1V 6A 86p 12AT7  80p|EF85 36p| UCH42 70p
2N2714  80p|,N4289 17p]AF115  26p|BDY62 100p MATI21 26plORP12 50p 12AU7 80p|EF86  30p|UCHE1 40p
2N2004 20p(2N4200 19p|AF116  28p|BF115  26p|MJ400 1070|ORP60  40p SILICON RECTIFIERS 12AX7 30p|EF89  28p|UCLS2 35p
2N2904A 26p|2N4291 16p|AF117  20p|BF117 47p(MJ420 80p|ORPé1 4gp § MINIATURE WIRE ENDED PLASTIC 12AV6  40p[EF91  30p|UCL83 60p
2N2905 £Bp|aN4292 15p|AF118  60p/BF152 28p|MJ421  80p|P346a  22p SERIES CL 12BA6  40p|EF92  85p|UF41  60p
2N2903A 20p|oN4294 17p|AF121  30p|BF154  20p|MJ430 102p|8Ti40  16p . 1AMP 1.5 AMP 3 AMP 12BE6  40p|EF183  35p|UFs0  85p
2N2006  20p|2N4303 47p|AF124  28p|BF158 18p|MJ440  @6p{8T141 20p M 4001 GOPIV — 7p g 1% 12BH7 48p|EF184 85p|UF8s  40p
2N2906A 26p|2N4964 16p|AF125 10p|BF159 86p|MJ480 97pITI834  @%p 4002 100P1V » Op 20p 19AQ5 38p(EH90  40p|UF89  40p
2N2907 28p[2N4965 18p|AF126  19p|BF163 a8p|MJ481 128p[TIs43  40p 4003 200P1V 8 10p 22 20D1  S0p|EL34  &0p|UL41  68p
9N2923 16p|2N3027 82p(AF127 16p(BF167 18p|MJ480 100p|TIS44 10p 4004 400PIV 8p 10p 26p 20F2 88p | EL41 80p| UL8¢
2N2924  18p|2aN3028 §7p|AFI39  28p(BF170 38p(MJ491 187p(TI845 £7p 4005 600P1V  10p 12p 28p 20L1  110p|EL42 85p|UY4l  48p
2N2925 18p[2N3020 47p|AF178  42p BF173  19p|MJE340 50p(TI846 1llp 4006 800P1V 129 18p 27 20P1 809 Ers1 5oy UYB5
2N2926G 10p|2N3030 42p[AF179  46p|BF177  80p|MJE370 80p|TIS47  1lp 4007 1000PIV 15, lep  30p 20P3 60p VR105/3038p
2N29260 10p|aN3172 12p|AF180 60p|BF178 25p MJE371 80p|TiS48  1gp 50+ less 15 /., 100+ less 20% 201 110p|EL8¢ 259! yR150/3088p
2N2926Y 18: 2N5174  82p AFlB.l; :gp BF179  30p g:gsgg gg :{:}g;g g: SILICON EECTIFIERS 20P5 120 ELgs ;:, }ua 18p in
2N3011 2N5175  52p| AF18 p|BF180  85p 5 26L6 50' EL91 p| for postage
ON3014 38p|2N3176 46p|AF239  80p|BF181 38p MPF102 42p|TIsz1  10p T MO LN e ] .
2N3063 18p|2N3232A 30p|AF279  47p|BF182  30p|MPF103 38p|TISc2 1lp 100P1V a6p 50p 8l.28 DIODES & RECTIFIERS .
2N3054  48p(2N5245 45p|AF280  47p|BF184  20p|MPF104 37p|TIB53  28p § o00p1v e5p S0p  B8p 142 IN34A  10p BA154  1%p GJTM  87p
2N30556 60p|2N5246 4£D(AFZ11 3%p|BF185 20p|MPF106 87p|XBll2 18p 100P1V 30p 85 62y £1.77 1N914  7p{BAX13 12p|0Ab 17p
2N3133 30p|2N3249 67p|ASY26 256p|BF194 15p|MP83638 38p(XCl41  35p 800PIV ep  60p 7%p 4218 IN9I6  10p|BAX16 7p|OA6 189
2N3134  80p(9N5265 388p|ASY27 80p|BF185 16p|NKTI124 42p|ZTX107 1bp SOOPIV 3 76y 87y 8947 AAI19  7p|BAY31 7p ouo 10p
2N3136 25p[oN3305 87p{ABY28 24p|BF196 16p|NKT125 87p|ZTX108 1Sp 1000PIV 40p 88y 81.06 8877 AA129 10p|BAY3s 15p|OAl z:.
2N3136 £8p|2N5306 40p|ABY29 27p|BF187 159 NKT126 £7p|ZTX108 18p 30+ less 15% 100+ tess 20% AAZ13 10p/BY100 16p 0A4‘7) 71
2N3380 up 9N§307 87p|ABY50 26p|BF198  15p|NKT128 27p|ZTX300 18p AAZ15 10p|BY103  22p|OAT ]
2N3391 $0p(2N5308 37p]A8Y51 88p(BF200 $8p|NKT135 87p(ZTX301 16p ZENER DIODES BAl0OO 15p(BY122 37p 8“3 10p
2N3391A m 2N5309 62p|ASY54 26p|BF224 14p|NKT137 88p|ZTX302 20p 0OMW ] 1'OWATT | 10 WATT BA102 30p|BY124 16p 0.«;] ;p

N3302 17p|2N5310 48p|ABY67 48p(BF225  19p|NKT210 $0p ZTX303 80p 33.83v | 2-4-100v | 3-9-100v BA110  26p|BY126  1%p|0A &
zNaaos 18p|2N5334 27p(ABYS6  32p|BF237 22y NKT211 30p|ZTX304 88p 10p each | Bbpeach | 40p each BALIl  £7p(BY127  16p gAsg »
2N3394 15p|2N5355 27p|ABZ2)  Slp|BF238  R8p|NKT212 $0p(ZTX0500 18p 26t lesa 159 100+ less 20% BAll2  70p{BYI64 58p[0AD »
2N3402 22p(2N56356 38p|AUY10 150p(BF244  28p|NKT213 30p|ZTX501 15p BAlls  7p|BY210  28p|OASL 7
2N3403 28p|2N5365 47p|BCI07  10p| BFW61 47p|NKT214 30p(ZTX502 30p TRANSISTOR DISCOUNTS: — 12 + 10%; BAl41  8%p(BYZ1l 80p|0A95 i
2N3404 32p|2NG366 32p(BC108  10p| BFWS7 25p(NKT215 22 ZTX603 17p 26 + 15%; 100 + 20% any one type. BAl42 32p|BYZI2 30p]0A200 7p
3N3405 4Bp|2N5367 57p(BC109 10p| BFWSE 8SEp|NKT216 8bp|ZTX 804 40p Postage on all 8emi-Conductors 7p extra, BAl44 12p|BYZ13 25p[0A202 10y
2N3414 233/2N5457 30p/BC11S  10p| BFW89 $0pINKT217 40pIZTX031 $5p $.AE. YOR FULL LISTS BAl45 20p|BYZ16 40p[0A210 17p

€ See previous page ° G.W. SMITH & Co. (RADIO) LT

See opposite page @
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SAVE UP TO
33’5% OR MORE

SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

Ll"f) \Iunn £6-50
C137¢ :‘,335
g ——
3
AT £12:85 GOLDRING
610 £14-07 GLO2J2 £18-50
310 £31.25 GLOY/2/P  £24-20
MPGO/GNUU*  £12-85 GL72 £20-95
MPGO/FPD1  £16-05 (iL72/p £27-50
MPG0/TPDI/ GL £26-95
(i800* £19-50 GL75I £35-25
MPGO/TPD? £14-35  Plinth se/72 £7-02
610 TPD1 £18-95 LID75 £3-80
510 TI'DI £17-95 Ll £3-25
210 Package®  £8.75 499 £18-25
HT70 £13-88  iLhIP/ £56-95
HT70/G:s00* £17-25 LIDrS £4-85
HT70 Packagc£20-35 101 £20-50
1IT70/Pack/
GO0+ £23.95
& PIONEER
GARRARD PLI2D £33-85
2025T/C* £3-50 pLISC £51.35
40B STEREO £D 25 PLA3S £82-85
3P 11 £10
THORENS
TD125 11 -
£33 TD160C £56-95
. TD150 £28-95
- TD150A 11 £35.95
25 TDIAB 1T £39-95
ZERO 100\  £38-95 TDI50 Plinth £3 -80
ZERO 1005 £36-95 11 £3.60

*Stereo cart. All others less cartridge.
Carriage 30p extra any model.
RECORD DECK PACKAGES
Decks supplied with i
cartridge ready wircd
in  teak vencered
plinth with cover.

Garrard 8
Garrard 8
Giarrard 8
tiarrard 8
tiarrard P25 LIIM55E £22-40
tiarrard AP76/GB00 £27-95
tarrard \l’m/\l‘;'» 6 £30-25
Gsarrard AP76/ £30-50
(tarrard AP7 /)l?ah £32-50
Garrard APT6/GB00E £30-75
farrard APT6/M44E £30-50
Garrard APT/M75ED £38-95
BSR McDonald ‘\ll‘bﬂ/(-SO() £17-50
B3R McDonald MP60/M44-7 £19.50
B3R McDonald MI'60/M44-L £20-25
tioldring (}LT"/GBOO £34-50
Goldring GL £38-95
toldring GL73/G800E £241-95

Carriage 50p any lum ’

SINCLAIR EQUIPMENT

Project 60.Package offers, 2 x Z30 amplifier,
wterea 60 pre-amp. PZ5 power supply,
£15-85. Carr 37ip. Or with PZ§ pawer
supply, £18-00. Carr. 37}p. 2 x Z30 ampli-
fier, atereo 60 pre-amp, I’Z3 power supply,
£20-25 Carr. 37}p. Transformer for PZ3,
£2-87 extra. Add to any of the above
2445 for active filter unit and £13 for
pair of Q16 speakers, New Project 605 £20-97.
Carr. 37p. All Sinclair products in stock. ICI2
21-80. . & P. 10p. 2,000 amplificr, £21-85.
Carr. 374p. 3000 Amplifier, £28-50, Carr.37 !p.
Neoteric amplifier. £43-95. Carr. 371p.

LATEST CATALOGUE
Our 7th edition gives full details of o
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.
320 pages, fully illustrated and detailing
fhousands of it>me at bargain prices.

P. & P. 30p. Additional
SEND Probes available: R.F.
NOW— £2.12¢. H.V. 4250
ONLY 1z @
4op O TOTTEN M R O
ENHAM R O
P. & P. Ay 3 D
2 O ole
|0p R ONDO
ewammmace in = LAl S
S S -
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TELETON

F.2000
TUNER AMPLIFIER

AM/FM

STEREQ

Probabiy the most popular budget Tuner/
Amp. and now offered at a ridiculous low
price. 5 watts run.s. per channel. Tape/
Cer phono inputs. AFC/Built-in MPX
OUR PRICE £28-25. Carr. 50p.

SKYWOOD CX103
COMMUNICATION RECEIVER

00000600,

Solid state. Coverage on 3 bands 200-420
Kz and 0-35 to 30 MHz

inated slide rute dia
Arrial tu
E meter. AM/CW
speaber and phone gochet,
WOV AC or 12V D
I30min, Complete with
rirenit. £30-00.  Larr. 50p.

Bro. ave.
B. Integrated
Ope r'nmn _"_’ﬂ
Rize 325
lnﬂludlonﬂ Jlld

WHARFEDALE MID-RANGE HI-FI UNITS

Asg used in world famous 3

systern. 67 dia. [mpe- i)

dance 4/8 ohms. High Wi

v TRANSISTOR!SED FM TUNER 4
- 6 TRANSISTOR
N

flux  ceramic magneh.
HIGH QUALITY
Y ONLY 6x4x2iin.

3

20 watts rme Brand
new. £1.50. Carr. 37p.

TUNER, 81ZE

I.F. stages.

Y Double tuned dis-

) criminator, Ample
output to feed most
amplifiers. Operates
Coverage 88-108 MHz. Ready
Fantastic value for

on 9V battery.
built ready for use.

money. £8-374. P. & P. 124p.
8tereo multiplex adaptors £4-97§.

TAPE CASSETTES. Top quality Hi Fi Low
Noise in Philips Library cascs.

C60 3for ?75p 10 for £2.35 P. &P
€90 3 for £1.05 10 for £3-30 10p
€120 3 for £1-35 10 for £4-20 extra

Tape Head Cleaner 30p each

HA-10 STEREO
HEADPHONE
AMPLIFIER

All xilicon 1V trane
gistor amplifier oper-
ates from magnetic,
ceramic or tuner in-
puts with twin stereo
headphoneoutputsand
separate volune countrols for each channel.
Operates froni 9V bhattery. Inputs SMU,
100MU. OQutput 50mW. £5-97. P. & P. 15p.

TE-65 VALVE VOLTMETER

High quality instrument
with 28 ranges. D.c. volts
1-5-1.500V A.c. volts
1-5-1.500V. Resstance
up to 1,000 megohms,
220/240V a.c. operation.
Complete with probe and
instructions. 17-50.

List Price £2-98
OUR PRICE

£1-80 "8

Ideal for home,
office, stores, fac-
tories, etc. Bupplied

HOMER INTERCOMS
comnplete with bat-
teries, cable and

...i ./
“f' i i
A free instructions.

2 Tvation ¥2-87, P. & P. 15p.
3 8tation £5-25, P. & P. 15p.
4 Htation £6-62, P. & P. 17p.

EMI LOUDSPEAKERS

Model 350, 187, 8" w.th
single twecter/vrossuver.
20-20,000Hz. 15 watt
RMY. Available ¥ or 15
o £7-25 each. P&
.87,

Mudel 450, 137 > N7 watle
twine tweetersferossover.
39-13,000H2, & watt

RM=. Availalile S or 15
ohis. £3-62 each. P«
P, 25p.

TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads,
adjustable headband.
Magnetic, impedance
2,600 vhina.

£1-87. P. & P. Lip.

Mp7 IIXEB PREAMPLIFIER

= 5 microphone in-
puts each with
individual gain
controls enabling
complete mixing
mumles Battery operated. 93" x 57 x 3°.
Inputs Mica: 3 x 3mV 50K; 2 x 3mV
600 ohms. Phono meg. 4mV 50K. Phono
~rramic 100mV 1 meg. Output 520mV
100K. 28-97. P. & P. 20p.

1021 srmo LISTENING STATION
For balancing and
selection of
g loudspeakers with
additional facility
foratereoheadphone
switching. 2 gain
controls, apeaker on-off alide sewitch,
atereo headphone sockets. 6
£2-25. P. & P.13p

gain

x 47 x 2},

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Input 88-125 VAC. Qutput
120 VAC or 171 50V input
output 240 VAC. 200 VA
rating. £11-97. Carr. 50p.

230 VOLT A.C. 0

CYCLES RELAYS
Branid New. 3 aeta of
changeaver c¢ontacts at
5 amp rating. 50p each.
P. & P. 10p (100 lota
£40). Qnantities avail-
able.

High quality ceramic construction.
enamel. Heavy duty brush wiper.

SPECIAL
OFFER!

PHILIPS

GA308

TRANSCRlPTION

TURNTABLE

2 owpeeds 33k amd 45 rpm. Lightweight
tubular counter-halanced arn, Relt driven
low apeed Ay nelironrus motor, Yiscous
Adamiped pick up lr/lower device. Complete
with teak plinth and binged cocer, (1A308
less cartridge (List £46-35). OUR PRICE
£24.50, 1. & 1. aop. )
11A304 U with GP400 stereo magnetic
eartridge  (List £17-65). OUR PRICE
£29-95. . & P.a0p.

U4312 MULTIMETER

Extremnely sturdy lnstrument for general
electrical use.

0/-3/1-5/7- 5/30/60/150/300/
600/900 VDC and 76V,
0/-3/1-5/7-5/30/60/150/ 300
600/900 VAC.
0/300uA/1-5/6/ 15/60/ 160
G600MA/1:5/6 AMP.

0/1- S/GIIJ/GOIISO/GOOMA/
1:5/6 AMP. A

0/200 0/3}(/301( Q.
Accuracy DC19%, AC1-5%,.
Knife edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and instructions.  £8-50
vlus P. & P. 25p.

LB3
TRANSISTOR
TESTER

Tests ICO and B,
PNP/NDPN.

Operates from 9V
battery. Completa
with  all instrue-
tions, ot -

£3.95. . & P 20p,

UNR-30 RECEIVER

4 Bands covering 550KHz-30MHz B.F.0.
Built in Speaker 220/240V a.c. Brand new
with instructions. #£15.75. Carr. 37¢p.

e
LAFAYETTE
HA-600
RECEIVER

General coverage 150-400KHz, 500KHz~
30MH:z. FET front end, 2 mech. filters,
product detector, variable B.F.O., noiae
limiter, 8 Meter, Bandspread. RF QGain.
15in < 9}in - 8iin. 18lb. 220/240V a.c.
or 12V d.c. Brand new with instructions
260, Carr. 50p.

STATS

Windings embedded in vitreous
Continuous rating.

Wide range

ex-stock Single hole fixing, tin. dia. shafts. Bulk quantities available.

25 WATT.
50 WATT.
100 WATT.

10/25/50/100/250/500/1,000/2,

10/25/50/100/250/500/1,000/1,500/2,500 or 5.000 ohma, 90p, P. & P. Tip.
500 or 5,000 ohms. £1-15. P. & P. 7{p.
1/5/10/25/50/100/250/500/1,000 or 2.500 ohma. £21-85. P. & P. T¢p.

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality .

$.260 General Purpose
Bench Mounting

Low price .

Immediate delivery
52608 Panel Mounting
.............. 47-00

A
Pleaae add postage

1A .. z’égg 124 ﬁggg
2:54 .. R 20A H
3 d 53 ALL MODELS§
Sy glIs s 2800 | iweUT 230 VOLTS. 60180 CYOLES,
ToA | gogs0 OUTPUT VARIABLE 0-260 VOLTS
° 8pecial discounte lor quandity
AH| A0 l
O A o
el: 01-636 0 All Mail Orders to-
ONDO 0 BO 0670 onpay 7o | 11712. Paddington Green,
al: O 04 aingl London, W.2
ok 01-4 g e Tel: 01-262 6562
O b U
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-' BEDFORD ELECTRONICS

2 GROVE PLACE, BEDFORD

’
{continuation.of Lurke Street)
Tel.: Bedford 51961
MULLARD €296 POLYESTER FILM CAPACITORS
400V 0:001, 0-0015, 0-0022, 0-0033, 0-0047, 24p. 0-0068, 0-0l, 0-015, 0-022,
0:033, 3p, 0-047, 6:068, 0-1, 4p. ‘0:15, Sip 0-22, Tp. 0-33, (0}p. 047,
[}

12p.
I60V 0-01, 0-015, 0:022, 0-033, 0-047, 0-068, Jp 01, 3ip. 015 4p. 0-22,
4ip. 0-33, Sip. 047, 1p 068, I0p 1-0, 12p

MULLARD €280 METALLISED FILM CAPACITORS 250V
00}, OOIS 0:022, 3p. 0:033, 0-047, 0-068, Jig OI 4p OIS 022, 4ip.
0-33,6p. 0-47,7ip. 068, 10p. 10, 12p. !

CERAMIC CAPACITORS 50V (Square plaquette body)

EI2 Series 22pF-1,000pF, 1§p. 0-0015-0-01, 2p. 0:015-0-047, 24p.
HMIGH YVOLTAGE CAPACITORS 1000V d.c. (300V a.c.)

0-001,0-0022, 0-0033, 0-0047, 7p. 0-0068,0:01, 0:022, |0p 0:047,0:1, 12p. |
022, 109 0-47, llp

POLYSTYRENE CAPACITORS 125V, 21%

Values in pF: 5, 10, 15,22, 33, 47, 56, 68, IOO 150, 220, 330, 470, 560, 680, 820,
1000, 3{p.
SOLID TANTALUM RESIN DIPPED BEAD CAPACITORS

WFIV: 0-1/35, 0-22/35, 0-47/35, 1-0/35, 2-2/35, 47/35, 10/63, 10/)6, 10725,
APPLICATIONS OF INFRA-RED :

22/16, 47/6°3, 100/3, I5p

MULLARD 0I5/0|6/0I1 ELECTROLYTICS {(Replaces C426/C437)
DETECTORS uF/v: 1763, 1-5/63, 2:2/63, 3-3/63, 4.7/63, 6-8/63, 10/25, 10/63, 15/10, 15/63,
152 pages, illustrated £200+15pP & P 12/25 22/63, 33/16, 33/40, 47/10, 69’!6 100/4, 100/10, 100/25, 150/16, 220/16,

47/63 470/6-3, 5ip. 68/63, 330/16, 9p. 100/63, 150/63, 680/16,
IEO i1p. 22063, 470/40 1000/16, 15p. 330/63, 680/40, 1000/25,

POWER ENGINEERING USING
T ISTORS VOL. 1 1300/ 16.°2208/10, 3300763, 18 "

RESISTORS
TECHNIQUES OF THYRISTOR Type Tolerance Range Values Price each
POWER CONTROL BKRA 112w 109 meiom s i
= P
240 pages, illustrated £150 + 15p P & P :1'8&::8 i /53ij 'g://: 4;3—'3{}19 55 I' o
/ ° =
METAL FILM IW 27R-IM El2 1
TRANSISTOR AUDIO AND WIREWOUND 2 5w '2;/// ARG g2 ;p"
= w N
Izz‘Ad.Dé%I'cI‘:%g%st PRESETS 100R, 250R, 500R and Decades to 5M, 0-1W, 5p. 0-25W, 6p
L. : Post and plckmg 10p on orders under £2; overseas at cost.
288 pages. illustrated £1-80+15p P& P FULL CATALOGUE ON REQUEST.
ELECTRONIC COUNTING:
CIRCUITS, TECHNIQUES,
DEVICES
220 pages, illustrated £140+15pP & P
MAGNADUR MAGNETSD.C. TWO NEW UTEIC
COMPL I wW H
S SSDEINE S i
- . MPLI
52 pages. illustrated £075+15p P & P +TRIGGER+DRIVEK—AII S
COLOUR TELEVISION single 4mm. dia. can.
46 pages. illustrated in Colour £0874 +10pP & P vgtYrAF(E;eTsLLJJRPESL:Y \{RVA%E(S\E
Pl oy
MULLARD DATA BOOK LITEIC 2 11V o 20V
188 pages. illustrated £030- 5pP & P 'F:;g&:gasou‘r?au*r CONRENT
FIELD EFFECT TRANSISTORS g A .
132 pages, illustrated £180 15pP&P | APPLICATIONS INCLUDE: Relay, Triac or Logic Drive. Automatic

Light Switching and Door Control. Beam/Break Detection—Burglar
Alarm, Batch Counting and Code Reading,

Also MullARD MI"I Booxs PRICE ONLY 95p each with full operating instructions. 10 off for
B0p ea:h Postage free in the U.K. P.O./CHEQUES made payable to
ELBON and crossed (with order}.

an Educat_ional series, Principles of X-rays £0-20 (5p UTE"G, ELBUN, SUMMERHELD, THE GRESGENT, WEST W”TENNG,’SUSSEX

P & P). Principles of Electrostatics £0-20 (5p P & P),

Thyristors £0-50 (8p P & P), Semiconductor Devices
£0-374 (5p P & P), Magnetic Core Memaories £0-40 (5p

AND SIMPLE MEASUREMENT SERIES P.E. ‘GEMINI' STEREO AMPLIFIER

30 watts (R.M.S.) per Channel into 8 ohms !

;xperlim;nts fo:ed\;;:ation and training. 20955 Total Harmonic Distortion 0-029,!
imple Transistor Measurements GpP &P) 1 1
Simple Oscilloscope Measurements £025(5p P& P) Frequency Response (—3 dB) 20Hz-100kHz !
Simple Valve Measurements 2025 (GpP&P) This high quality Stereo Amphﬁer for the Home Constructor was
A programmed Book on Semiconductor described in a series of articlesin “"Practical Electronics’, from November
Devices £0624 (10pP & P) 1370 to March 1971, It is now recognised as practically l;he ultimate in
; e High Fidelity and is certainly equal to anything one can buy, no matter
The Diagnostic X-ray Tube £0-50(@pP & F) what the cost, but is well within the capabilities of the ambitious con-

structor.

WE CAN NOW SUPPLY A REPRINT OF THE ARTICLES IN BOOKLET

w T ET Y FORM, PRICE 55p, PLUS 4p POSTAGE, WITH FREE COMPLETE
COMPONENT PRICE LIST.

For free price list only, or a complete free specification, please send a
From your local bookseller or cash with order plus [ foolscap size S.A.E.
postage and packing from: ] ALL PARTS AVAILABLE SEPARATELY

Selray Book Company Limited [
60 Hayes Hill, Hayes, Bromley, Kent BR2 THP | ELECTRO SPARES
| 21 BROOKSIDE BAR

Or send for full list of Mullard titles from
Dept. C I H, Mullard Limited CHESTERFIELD, DERBYSHIRE

New Road, Mitcham, Surrey CR4 4XY QUALITY ® SERVICE ® VALUE
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ALMOST UNBELIEVABLE! Think ot the year 1984 and
what mightbe produced then—now get the fantastic ASTRAD

17 and SEE for yourself that the incredible Russians have DD '/,

done it all NOW! Iit's the radio perfectionist’s dream [/ H v

come true! THIS ONE SUPERSEDES ALL EARLIER

MODELS! 1t will probably make your present radio seam “N W, T”E FAB Lous\ o;ﬂlgé\R\ WDBLD

fike a “‘crystal set’””! Complete with optional battery eliminator B“AN c“_“\gﬁ\’.\ \ 0#:,(-" { RE W’DE

for both battery and mains use! We're aimost giving them away }* ?kc"_“ 3 \‘S .. TNWS‘ND&EP.{"O

atonly £20-75—a mere fraction of even today’s Russian miracle R M\"_p\“ W\ '&S 10NS POUR 1y SMISSWNS
price! We challenge you to compare performance and value —S“"p* w\\_\_s‘\ < 0uRC ;m{"

with that of £80 radios! *Test 7 days, we'll refund instantly ‘\\(\E“ NG W\“‘ ORTABLE RADm& =

if you are not astounded! Elegant black & chrome finish “_“Mk\ “‘“P\“'. = I /1
facia, set in fabulous Cabinet built case—constructed of \-““\(“\“ MMUNICATIoN "MAGIC EYE"tuning It
fine Russian hardwood in beautiful Teak Veneer finish— ‘gg&‘ RECEIVER \ levelindicat 5;
prevents vibration, ensures purer & sweeter tone than ever! \“ ator

VYolume controlled from a whisper to a roar that would fill a hall! DR A —

Much wider band spread, for absolute “pin-point’ station [ ) R A E

selection! Plus ""MAGIC EYE"” tuning level indicator for A D DIOU B o,

ultra perfect tuning sensitivity! Yes, the Russians have sur- [ ] E§§§E§ I

passed themselves, proving again their fantastic ability in the field of B : i l Z§§§§§§S§

electronics and brilliantly reflecting their advanced micro-circuitry E§§§§§§§§§Q\ 1
techniques in the field of spaceship and satellite communications. STANDARD L0 and MEDIUN :§§§§§§§§§§§ Jl
Yes, EVERY WAVEBAND instantly at your fingertips including ) V | SEESNSSSSSSS 11 i
Standard Long, Medium, Short and Ultra Short Waves L | 1 : |A \ ' *COMPARE \S§§$§ Y (M
to cover the four corners of the earth 124 hours a day in. ] 5 ' ITS PERFORMANC! \§§§\ Il
cluding all normal transmissions. VHF, AM, FM, MW, | i | - =55 N
LW, USW, plus tocal & new stations not yet operational, WIth £8 \§§ I %
and messages from all over the world! Expensive TURRET RADIOS, — ™
TUNER side control waveband selection unit (as used on ex- 2 \
pensive T.V.'s!). Every waveband clicks into position giving

incredible ease of station tuning! Genuine push-pull output! 0

ON/OFFvolume and separate Treble and Bass tone controls for utter 4. 5 . g ’/k;”,

perfection of reproduction and tone! Press-button diat iltu- §: . 3 ”[[”[ ,
mination! Take it anywhere—runs economically on standard ¥ = NOWAVA ko
batteries (obtainable everywhere) or direct through battery fab I ", ”.ABLE w

efiminator from 220/240v AC mains supply. Internal ferrite rod 8 RA = u OUSCOM ITH

aerial plus built-in '‘rotatable’’ telescopic aerial extending to ATOR - woR PUTERI o
39ins approx. It's also a fabulous CAR RADIO. Can also i - - LD TUN SE

be used through extension amplifier, tape recorder or public address system. SIZE l4ins x No M ING GU

104ins x 44ins overall approx. Magnificently designed, made to give years of perfect service. (U.K. service ORE GU IDEI
facilities & spares available for years & years to come, if ever necessary!). With WRITTEN GUARANTEE MSTANTD ESSWOR =2

manual with simple operating instructions & circuit diagram. OMNLY £20-75 (with mains/battery eliminator enabl ATAW

£1-48 extra). BOX, POST, ETC. 50p. *BUT WAIT, for only 55p extra you get the sensational BSVHU 10 TU Z ! '"!]ertjps
“COMPUTERISED"” WORLD TUNING GUIDE (it cnables you to time, pinpoint & get transmissions t’ﬂﬂsmjss' ] N4 FLASH: .

the whole world over—even a child can do it in a flash—it even lets you know when to tune into the m”S the Wﬂ I SHIO

U.K. when abroad. NO GUESSING! NO MES5ING!) PLUS Standard ‘longlife’ batteries PLUS ’leVerI

ultra sensitive earphone for personal listening. (Sorry—We cannot change these new radios for .

any earlier model purchased) HURRY! Send today or call at either store.

ANOTHER EAST EUROPEAN MIRACLE!

mﬂ/‘f 21 PO A ORREIG
NOW WORLD = 't

FANTASTIC!
Brand spanking
new from Easc
Europe — we
bring you this
incredible 2-in-
I Radio! First
class makers
—because of
our crazy price,
contract stipu-
lates we must
NOT men-

tion name!
Beautifully
made. 9Xx5X
2} inches over.
all approx.
Every 4p-to-
date techno-

logical improve-
ment. |5 SEMI-
CONDUC-
TORS: 9 Tran-
sistors. 5 Diodes
and Stabiliser!
F R

W AV E -

L\\ BANDS! Yes,

ﬂy 5 VHF model

A/;I;M/f\ > \I:nth AM/F!«;

N n n

Box, PoST ETc. 45p. (1 03 4 Short  wave-
uNO . bands!  Will

get stations
around the world, including Standard Long, Medium and Short Wave, also
local and new stations not yet operational! Built-in internal ferrite aerial plus
5 section 26in. swivel telescopic aerial. On/off/volume and tone controls.
Cloar Station Selector Dial. Waveband selector! Equally wonderful
in CAR or HOME! TWO Tuning Dials for flat or upright use as illustrated.
RUNS OFFI2VOLT BATTERY! (AS APORTABLE it runs onstandard
batteries.) PLUG IN 12 YOLT ADAPTOR JACK PROVIDED and
automatically cut out internal batteries, using car battery only! Don'tyou
think it's miraculous? Span the Oceans and pull in hundreds of transmissions
day and night, including short wave—evenin car! BUT WAIT—simpl
remove Radio from car, “’snap on’’ optional carry handle AND YOU HAVE K
DE-LUXE PORTABLE, with additional upright tuning dial. WRITTEN
GUARANTEE. Only £9 95 box, post45p. *Sprungall metal matching
detachable carry handle (as illus.) + batteries only 25p ex. if required,
Match with sets costing £35 or more. Test 7 days—refund if not delighted.

Order by post to Uxbridge Road address, or call at either store.

' COMMERCIAL TRAVELLERS NOTE: Merchandising office at Holborn Stcre.

OPERTUNITIES LTD.

R

With remote
control
microphane.

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! Now
a superb de-luxe portable BATTERY/MAINS tape recorder and player—and
Shopertunities bring it to you for only £12-49! Due to price we cannot name
first-class makers—but rest assured you're getting one of the BEST!
Expensive “PIANO KEYBOARD” CONTROL PANEL (or latest
MASTER SWITCH CONTROL) and AUTOMATIC LEVEL CON-
TROL. No fiddling with awkward tape and reels, just "‘slap-in'’ a cassette
and off you go! Takes 30. 60 or 90 minute standard cassette (tapes obtainable
everywhere). Amazing performance ensures perfect* tapings_and superb
reproduction! Remote control microphone. Rapid rewind! Fast forward!
Beautiful tone from a whisper to a roar! Completely self contained—record
anywhere, indoors or out! Runs on batteries AND 220/240V AC mains.
Separatejacksfor remotecontrol microphone, etc. Size 94in x 5in x 24inapprox.
Designs can vary slightly. With carry handle. WRITTEN G'TEE and Instruc-
tions, ONLY £12-49, post etc., 31p. *Refund if you don't agree we could
charge up to £26:97! BOMNUS OFFER (one per customer)—Cassette tape,
set of standard batteries AND microphone stand 50p ex. if req. ALSO
super de-luxe model fitted with VIHF, AM/FM Radio ONLY £23-75, carr.
35p (standard batteries and cassette tape 15p extra).

Send quickly to Uxbridge Rd. for either model and Test 7 days.
if not delighted. Or call.

Dept. PE/23, 164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI28AQ@. (Thurs. |, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BOTH STORES OPEN FROM MONDAY TO
SATURDAY FROM 9 A.M. UNTIL 6 P.M.

Refund
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PRACTICAL ELECTRONICS
«SCORPI10”
ELECTRONIC IGNITION
SYSTEM

This  Capacitor-Discharge Elec(romc
Ignition system was described in the
November and December issues of
Practical Eleccronics. It is suitable for
incorporating in any 12V ignition system
in cars, boats, go-karts, etc., of either
pos. orneg. earthandup(osuxcylmders
The original coil, plugs, - pomts and
contact-breaker capacitor fitted in the
vehicle are used. No extra or special
components are reqmred

Helps to promote easier starting (even
under sub-zero conditions), improved
acceleration, becter high-speed per-
formance, qmcker engine warm-up and
umproved fuel economy. Eliminates
excessive contact-breaker pomt burning
and the need to adjust point and spark-
plug gaps with precision.

Construction of the unit can easily be
completed in an evening and installation
should take no longer than half an hour.
A complete complement of components
is supplied with each kit together with
ready-drilled roller-tinned professional
quality fibre-glass printed-circuict board,
custom-wound transformer and fully-
machined die-cast case. All com-
ponents are available separately. Case
size 7%in 44in 2 in. approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit.
Price: €£10:50 plus S0p P. & P

DABAR LIGHTING E

(15

NEW! NEW! NEW! NEW! NEW! NEW!

SINGLE CHANNEL
SOUND TO
LIGHT UNIT
STL/I

Single channel *' Sound to Light
unit with slider fader controls for
audio triggerlevel and background
load dimmer.

Switchable for response to High,
Mid and Low frequency audio input
signals, selected by fascia control.
D.). Puise-Flash push button
fitted to fascia for manual flashing
of lamp load. Neon load indicator
ficted.

Constructed on glassfibre printed
circuic material with attractive
black anodised fascia panel.
Input and load connections via
Cinch printed circuit connector.
Maximum Load IkW at 250V
50Hz.

R.F.I. filtered.

Price: £13 each post free U.K.

S.A.E. All Enquiries please

THREE CHANNEL
SOUND TO
LIGHT UNIT
STL/3

Three channel ' Sound to Light
unit with slider fader controls for
audio trigger level and back-
ground load dimmer.

An attractive unit with indepen-
dent control of High, Mid and Low
frequency audio trigger levels.
Slider fader background or
dimmer controls on each channel.
D.J. Pulse-Flash push buttons on
each channel together with neon
load indicators.

Constructed on glassfibre prm(ed
circuit material with attractive
black anodised fascia panel.
Input and load connections at
rear so unit ts ideally suited for
mounting into disco-console.
Maximum  Load 1-SkW  per
channel at 250V 50Hz.

R.F.l. filters incorporated.

Price: £38:50 each post free U.K.

Trade enquiries Welcome

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural progression
from our phenomenally successful I
and 2 Units. As before the drive vol(axe is
derived directly from the amplifier output
or across the speakers. The unit converts
the audio frequency signals into a three-
coloured light display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio

is constructed on professional
fibre-glass printed-circuit board material
and uses latest full-wave triac circuitry.
There is a master-level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.l. suppression is
now incorporated as standard as well as
provision for D.). ' Pulse-Flash " controls.
The choice of two inputs enables
operation from both high and low power
amplifiers. Max. power |'5kW per channel
at 240V a.c.
Complete
Size 9in

built and  tested.
Price €25 carr. paid.

assembly
7in X 3in.

DABARELECTRONICPRODUCTS
98a Lichfield Street, Walsall
Staffs. WSI 1UZ

TELEPHONE : WALSALL 34365
TELEGRAMS : DABELEC ‘Walsall Staffs.

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

THOUSANDS

FM TUNE NOW IN USE

NELSON-JONES Reduced prices

Approved parts of this outstanding design (W.W. April 1971).
Featuring 0-75uV sensitivity. Mosfet front end. Ceramicl.F.
strip. Triple gang tuning, ¥V r.m.s. output level, suitable for
phase locked decoder, as below. Designer’'s own P.C.B.

NEW Solid State Tuning Indicator and Diai-Chassis Kit.

Tuner parts with box. Less than £11'50, S.A_E. please for lists.
High Performance Decoder also available.

NEW IC Stabilised PSU. SC, overload protected, low ripple.

No. |I. Capacity I8 gauge mild steel 36in. wide £17
(B (i (R No. 2. Capacity {8 gauge mild steel 24in. wide £12
ELECTRONIC CALCU LATOR No. 3. Capacity 16 gauge mild steel 18in. wide £12
Also new bench models. Capacities 36in. = 18 gauge £35. 24in. - 16 gauge £32.

Carriage free.

End folding attachments for radio chassis. Tray and Box making for 36in.
model, 274p per ft. Other models 174p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.
A.B.PARKER, Folding Machine Works, Upper George St., Hech dwike, Yorks. Heck dwike 3997

MODEL BC806 Pocket Size

MOS LS| Calculating Chip with 8 Digit Led Display, Overflow
and Negative Number Indicators. Leading Zero

Suppression.

Full 4 Function—will perform Addition, Subtraction, Multiplication
and Division including Chain or Mixed Multiplication or Division as
well as true credit balance. Constant Key: fixed or Floating decimal

point, . . .
Calculator dimensions: 6in. X 3}in. X idin.
Weight: Boz.

THE BCB806 IS FULLY ASSEMBLED, TESTED AND
GUARANTEED FOR 12 MONTHS, AND IS SUPPLIED COMPLETE
WITH BATTERIES AND FULL OPERATING INSTRUCTIONS.

PRICE ONLY £46-25 (POST FREE)

A.C./D.C. Adaptor available shortly.
Leather Carrying case supplied FREE with calculator.

LIGHT EMITTING DIODES (Red)

Improved Type panel or PCB mounting with free mounting clip—
clear or black. Order LEDIA. Please add postage.
Monsanto miniature PCB mounting with radial leads. Order
LED2. Please add postage.

NOW ONLY 35p each with connection data.

RESISTORS. W 5% Low Noise Carbon Film,

10 ochms—4-7M E12. 1-9 Ip, 10-99 0-9p each. Please add postage.

INTEGREX LIMITED, DEPT. P.E.
P.O. BOX 45, DERBY DE! ITW. Tel. 0283 89 3580

ah Indispensabie for precision
3 drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4} volt external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
terchangeable chuck) £4-95
p.p. 13p
De Luxe Professional Kit
with 17 tools £7-65 p.p.

23p.
Money Ref. Guarantee.

MERLIN SUPPLYC

Dept. PE12D, Naiisea, Bristol BS19 2LP

-
# R PIOp &
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Eliminators

9 volt @ 20mA (PP3) £1.25
6 volt @ 50mA £1.50
9 volt @ 50mA £1.50
6+ 6 volt, 50mA £2.50
9+ 9 volt, 50mA £2.50
% volt for cassette recorders £2.00
6,7% or 9 volt £3.00
3.4%.6, 7%, 9,12 @500mA £3.99

Car Battery Converter fully stabilised 1o provide

THE TEXAN

Veroboard

Copperclad Plain
o1 0.187 0.15"
6p 6p =
2 16p(9)  10p
24p 2p(7) 12
24p 2p(8) -
27p 27p(10)  17p
67p 50p 37p
90p 70p 52p
= = 75p

Spot-face Cutter  36p
Pin insertion Tool  47p
Terminal Pins 18p per pack of 36

Aluminium Boxes

Including baseplate and screws
6, 7% or 9 volts (dlustrated) £4.99 Complete Kit (¢ Teak Case Pap
§ )
(p. & p. 15p. on all 1ypes) P £2"5 45p No. L. W. D. Price p.&p.
.
(7) 28" x54%7"x1% 35p 8p
g A 8) 4m xa” %" 35 8
pl‘ socke'; 20 Watts per channel integrated stereo amplifier developed by of ‘Texas lust ts Lid.” (9; 4 . : 194" 35[; sp
This designer approved ki1, has a state-of-the-art specification. including distortion of only 0.09% at (10y 4" RNETAN 40p Sp
14 and |6 in 20 Watts into 8 ohms and a bandwidth of 5 — 35,000 at —3db. The semiconductor compliment of N vy 35 sp
p thus superb kit tncludes no less than 6 integrated circuits, 10 Siticon transistors, 4 rectifiers and [ e eh U
2 zeners. Controls include  bass; treble; volume, balance, onfoff; ‘on’ indicatar, headphone sockets, 12 }.‘ - X I“ 228 s
’6p scratch filler, rumble filter: inputs for magnetic phono; tuner,aux  or tape, tape heud etc; mput, 136 - 4“ x 2 50p 10p
selector, mono/stereo switch. The construction of this kit was featured 1n *Practical Wireless® 7T xS X 24 58p 12p
May - Aug. 1972 15 87 vet x 3 75p 18p
(including ZIG-ZAG) 16 10" x 7" x3 85p 20p
3 3 3 o
Resistors Semiconductors Thermistors Heat Sinks

% watt 5% Carbon Film — low noise Hi-Stabs
All E24 values 1p. each plus p. & p. 7p. for up
10 50 Resistors and a fusther 2p for each
addstional 50. Deduct 33 1/3% for 100 of one
type ot 25% for mixed orders over £1 1n value.

| watt 0% Carbon Composition  3p. each
2watt 0% Carbon Composition  6p. each
24W 5% Wire wound 9p. each

5w Wire wound 9p. each
ow Wire wound 10p. each

plus p. & p. 7p. for up 10 25 resistors plus 1p.
for each additional 25.

ACI07 25p AF239
ACI126 17p BCIO7
AC127 15p BC108
ACI28 I5p BC10Y
AC176 20p BC (47

10p BU1OS £2
10p MPF103 37p

30p BF197 15p 2N1304 22p AAL20 9p
2N1893 30p AAI29

10p MPF102 40p 2N2926 10p
2N3053 23p BAUS4 13p
10p MPF104 37p IN30SS 49p BA1SS 14p

9
BAI0O 15p

/
/

AC187 25p BC148 10p MPF10S 40p 2N3702 12p BAIS6 ISp

AC187K25p BC149 10p MPF106 45p 2N 3704 17p OA47  10p RS3 £1.32
ACI88 25p BCIST 12p OC28  40p IN3819 35p OATO  9p y 3

ACIS8K25p BCISS 10p OC3S  40p ING14 ) OA8I  7p NAL00 E
AD140 40p BC1S9 12p OC44  I5p INa148) SP 0A90  7p VA1026 13p
AD149 40p BC169 15p OC45  15p IN4OO1 6p OA91  7p VA1033 13p
ADI61 } oo BFI80 25p OC71  Llp IN4002 7p OA200 10p €Z1 15p
AD162)°"P BFI181 30p OC72  17p IN4003 8p OA202 10p 74 13
AF114” 18p BF184 25p OC170 23p [N4004 sp SL403D £1'50 A 13
AF1iS 18p BF185 25p OCL7l 30p IN400S 10p uA709C 4Sp . o
AFL16 18p BFI94 1Sp IN697 18p IN40O6 12p uA710 4Sp GL16 £1.00
AF117 18p BE195 [Sp 2N706 I2p IN4DO7 15p uA741C S0p GL23 i1.00
AF139 28p BFI96 ISp IN708 I5p AAI19  9p uAT23C £1.05 AlSB 5p

TOS TO66  14p
TO18 TO3  15p

Sp Power
Ty PP

DIP10/2
for SL403D

10D 50p 15p

Capacitors
Mylar 700V
1000p( 2p 0.04uF 3p
2000pt 2p 0.05uF 3p
5000pt 2p 0.068uF 4p
0014F 3p 0.1uF dp
0.02uF 3p 0.2uF Sp

Polystyrene

10pf to 10,000pf all 3p. each n multiples of
10.15, 22, 33,47 & 63.

Mullard €280- 250V

0.01uF 3p 0 22uF 5p
0.015uF 3p 0.33uF 6%p
0.022uF 3p 0.47uF 8p
0.033uF 3p 0 684F Ip
0.047uF 3p uF 13p
0.068uF 3%p 1.5uF 20p
0.1uF ap 2.2uF 24p
0.15uF 4p

Mullard €287 - 400V

0.014F 44p  0.1uF 7p
0.0154F 44p 0 15uF 8p
0.022uF Wip  0.22uF 10p
0.0334F Stap 0 33uF 14p
0.047uF 6p 0.47uF 15p

0.068uF 6p

&oré

760V

Mullard €$26,0
all 6p each

Mullard €437

10 16 5 40 64

2000 1250 &0 SO0 320 33p
Voltage 0 16 3 63 3200 2000 1250 800 500 40p
308 4 do T 3 0 & S000 3200 2000 1250 800 S0p
s 10 en 0000 6400 4000 2500 1600 Tdp
Capacity uF 22 10 6 10000 6400 4000 2500 93
7 e 22 41 22 16000 00 P
100 150 47 100 47
20 100 10 g
150 HT Electrolytic
10 8 64 4 25 16 | 064 Iy” $
0 32 25 16 10 64 4 25 ST P o
80 64 S0 32 20 1258 5 P P i
160 125 100 64 40 25 16 10 H P
320 250 200 125 80 50 32 20 32uF 450V 20p
500 400 320 200 125 80 50 32 SOuF 350V 209

Mullard €437 &

25 4 64 10 16 25 40 64
1000 BOO 640 400 250 160 100 64 8p
1600 1250 1000 640 400 250 160 100 10p

8+ BuF, 450 V.W
8+ l6uF. 450V W 20p 32+ 32uF. 450V.W  43p
16 + 16uF; 450 V.W 25p

TV & Radio Types

IRp 32+ 32F;350V.W  25p

50 +50uF;350V.W  35p

2500 2000 1600 1000 640 400 250 160 13p | 16+ 100+ 100 + 300uF, 275 V.W. £1.23
4000 3200 2500 1600 1000 640 400 250 Lep | 42 100+ 125 +200uF, 275 ¥ W. 11.23
50 S 10p | 32 ¢ 100 + 200 + 2004F 300 V.W. £1.23

s 120 | 1004100+ 100+ 150 + ISOuF; 320 V. £1.66

P} 100 + 100 + 200 + 3004F, 275 V.W. £1.23

1500 1000 680 470 7 18p
P

b, P
/@/‘
R

60+100+200uF, 300 VW 93p
100+200+200uF, 300 V.W £1
100+200uF 275 VW 75p
100+400uF; 275 V.W £1.15

200uF; 275 V.W. 50p 300+300uF, 300 V.W £1.90

We also hold

Mullard €333 ceramics | 8pf  330pf 63V.  Sp
Silvered Mica 1%, S00V; 2.2pf  820pt Tp
Feedthrough ceramic 1000pf, 350V. 5p
Disc ceramics, monohthic ceramic, high

voltage types; tantalums etc.

MAIL ORDERS. Where no p. & p. charge 1s

Vestical or Horizontal

5KQ SOKQ S00KQ
10K 100K €2 MO
25KQ 250KQ M0
log or lin less switeh 12p
log or lin with switch 24p
dual less switch 40p
dual with switch 10K, 100K & 1M log only $2p
10K log + 10K antilog less switch 40p
Slider Pots

Single Dual

10K 10+ 10K :

25K 25+ 25K %

50K 50 + 50K :;

100K 100 + 100K

30p 50p

Knobs  10p.

Presets

shown, a mmimum o 7p, applies. P. & P. on
overseas orders is charged at cost

ADDRESS TQ. Mail Order Dept.,

56, Fortis Green Road. London, N10 3HN.
TELEPHONE 01-883 3705

0.t watt Sp 025 watt 7p

100 1K 10K 100K IM
250 25K 25K 250K 25M
500 SK SOK S00K  5M
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THE FABULOUSLY SUGCESSFUL
VISGOUNT Il AUDIO £52complete

14 + 14 watts r.m.s. 40Hz to 40kHz | 3dB. Total distortion at 10 watts
at lkHz —0-19,.

This is real value for money! We have designed 2 systems and the heart of them
all is the Viscount Ill amplifier. A unit of great eye appeal with teak finished cabinet.
FET's (Field effect transistors) are incorporated on the input stages, just like top
priced units. FET's give you more of the signal you want and almost none of the
hiss you don’t.  Both units have output sockets for headphones and tape recorder.
Filters and tone controls give a wide range of bass and treble adjustment.

For both systems we have chosen the famous Garrard SP25 Mk. 11| deck,
with fitted magnetic cartridge, which comes complete with simulated teak plinth and
tint acrylic cover.

The exclusive Duo loudspeaker systems are incomparable for quality within their
price range. Large speakers in extremely substantial cabinets. There’s a choice of
the Duo II’s for the smaller room or the big Duo 111’s for real bass response.

SPEAKERS

Duo Type Il Size approx. 17in. x 10%in. % 63in. Drive unit 13in. X 8in. with parasitic tweeter.
Max power 10 watts, ohms. Simulated Teak cabinet
£14 pair + £3 p & p.

Duo Type I Size approx. 234in. X 114in. X 94in. Drive unit 134in. % 8fin. with H.F. speaker.
Max power 20 watts at 3 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet.
£32 pair + £3 p & p.

SPECIFICATION RI0!I

14 watts per channel into 3 to 4 ohms (suitable 3-15 ohms). Total distortion @ 10W @
1kHz0-1%. P.U.L (for ceramic cartridges) I50mV into 3 Meg. P.U.2. (for magnetic cartridges)
4mV @ IkHz into 47K equalised within + IdB R..A.A. Radio I150mV into 220K. (Sensi-~
tivities given at full power.) Tape out facilities: headphone socket, power out 250mW
per channel. Tane controls and filter charocteristics. Bass: +12dB to — |17dB @ 60Hz.
Bass filter: 6dB per octave cut. Treble control: treble +12dB to — (2dB @ [5kHz.
Treble filter: |2dB per octave. Signal-to-noise ratio: (all controls at max) ~P.U.l.and
radio —65dB, P.U.2 —58dB. Cross tolk better than —35dB on all inputs. Overload
charocteristics better than 26dB on all inputs. Size approx. t3%in. x 9in. x 3}in.

Send S.A.E. for fully illustrated brochure.

12 MONTHS' WRITTEN GUARANTEE. British made.

SAE.for illuscrated leafler —DNI.Y FROM us

Viscount i

Sokd Store Sperne Arphfige

PRICES: SYSTEM |
Viscount | 1| R 101 amplifier
2 x Cuo Type Il speakers
Garrard $P25 Mk. 11) with
MAG. carcridge plinth and
cover

Total

£22:00490p p&p
£14-00+£€2 p&p

£23:00+£1-50 p&p
£59-00

Available complete for only £52

+ £350p &

PRICES: SYSTEM 2
Viscount R 101 amplifier

2 x Duo Type I speakers
Garrard SP25 Mk. |11 with
MAG. cartridge plinth and
cover

Total

p

€22:00490p p&p
£32:004+£3 p&p
£23:004 £1-50 p&p
£77:00

Available complete for £69 + £f4p & p
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MUSIC MAKERS

UNISQUND FOR THE NEW SOUND

stem is complete including superb cab:nets in simulated teak—just simply screw
together the components and you save pounds!

A A £ Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC turntable com-
plete with stereo ceramic cartridge, teak simulated plinth and tinted acrylic cover. Plus
the big 13in. % 8in. EMI Twin-cone-speakers ready for mounting in their elegant cabinets,
which simply need screwing and gluing together. All glue and screws supplied.

Easy to follow step-by-step instructions guide you quickly and effortlessly to taking the

wraps off truly realistic stereo sound.

£25 complete plus £2.80 p. & p. Diamond Stylus £1:25 extra.

Power output: 4 watts per channel into 8 ohms. Inputs: 120 mV (for ceramic cartridges).
Stereo headphones with adaptor £4-00.

UNISOUND MODULES ONLY £6-95

If you prefer, you can buy the three modules—pre-amplifier
power supply/dual power amplifier, and control panel—by
themselves for only £6-95. P. & P. 50p extra.

No soldering, just simply screw together with screwdriver
supplied. Their overall specification is the same as shown for the
complete Unisound console, using the high efficient I.C. mono-
lithic power chips to ensure very low distortion at all power
levels, correct operation in all ambient temperatures, full power-
over the audio spectrum.

S.A.E. for illustrated leaflet AN IRJITHvl ICJ EXGLUSIVE nESIGN

A'NATURAL ONLY FROM |r](THV][c

THE TOURIST PB CAR RADIO KIT

If you can solder on printed circuit

Apart from the output stage, which is an integrated circuit, the only other efectronic board, you can t.)UIld th'? push-
components that need soldering are some capacitors, resistors, etc. The kit includes a button car radio kit. It’s simple—
pre-built RF tuner unit, and fully modulised IF stages which are pre-aligned before just follow the step-

despatch. As well as electronic components, this kit also contains 2 diamond-spun

aluminium knobs, elegant matching front panel, dial, washers, screws and wire. bY' Step instructions.
The Tourist PB is suitable for 12 volt working on both negative and positive earth

vehicles. It covers the full medium and long wave bands. Four push-buttons for medium

wave, one for long wave. It is permeability tuned and sturdily constructed. Qutputis a

full 2-5 watts into an 8 ohm speaker. But the Tourist PB wili operate into any loud-

speaker from 8 to {5 ohms. Power consumption is less than | amp.

The Tourist PBcan be mounted in any standard size dash panel and it hasan illuminated oy ;)

tuning scale for easy reading at night. Chassis size is: 7in wide, 2in. high and 44{3in.

deep (excluding front panel, etc.).

% Circuit diagram and comprehensive instructions 50p, free with parts.

¥ Fully retractable lockable car aerial £1-25 post paid.

PRICE ONLY £7 +p & p 50p

8 ohm speaker with baffle and fixing strips £1 50 25p p & p, post free if

brought with the kit.

Send for illustrated leaflet

i

RELIANT MK.IV

% 5 Electronically Mixed Inputs. % 3 Individual Mixing
Controls. % Separate bass and treble controls common
to all S inputs. % Mixer employing F.E.T. (Field Effect
Transistor). % Solid State Circuitry. % Attractive
Styling. % Sides finished in solid teak.

{NPUTS: |. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable
for a wide range of medium output equipment (Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitivity.

CONTROLS:—3 Volume controls. Bass contro! range: 13dB @ 60Hz. Treble control range: - 12dB @
t5KHz. Separate ONJOFF Switch, Neon indicator. POWER OUTPUT: 12 Watts

R.M.S. into 3 to 4 ohms speaker. SIGNAL NOISE:—Better than —60dB on inputs £1 o’ 5 o
3, 4and 5 & —50dB on | & 2. SUPPLY:—220-250 A.C. Mains. SIZE:—124in.

6in. % 34in. plus p & p 60p

VISIT OUR SHOWROOMS Radio and TV Components (Acton) Ltd.

21D High St., Acton, London W3 6NG
I v c 323 Edgware Road, London, W.2
Mail orders to Acton -+ Terms C.W.0. - All enquiries S.AE.

Goods not dispatched outsige U.K.

Practical Electronics  December 1972



Go Hi-Fi yourself!

New Goodmans Din 20
loudspeaker kit
specially designed to
give the D.1.Y.
enthusiast excellent
hi-fi reproduction at
moderate cost

This system has been thoroughly tested to
Goodmans high standards. It will provide extremely
satisfactory listening levels from amplifiers rated at
10 watts (per channel, in the case of stereo equipment)
but it may also be operated from amplifiers of
higher power.

The kit contains ali parts needed to compiete the
system (except timber and other material for the cabipet
itself) and has detailed, illustrated assembly
instructions.

Contents

Bass unit 20dmm (8in) diameter.

Dome HF radiator 25-4mm (1in) diameter.

Port tube.

Crossover panel with colour coded leads.

Terminal board.

Foam gasket.

Input lead compiete with DIN plug and spade terminals.
Acoustic wadding foam pad.

Fixing screws and hardware.

Cabinet template (on bottom of box).

Specification

20 watts DIN, 4 ohms
impedance, 8in bass unit,
dome HF radiator,
crossover frequengy
4,000Hz.

-t a2

For further details
and the name of
your Goodmans
dealer, send the
coupon now

Downley Road, Havant,
Hampshire.

Please send me free
leaflets on Constructors’
equipment and the name of
my Goodmans dealer.

Sound reasoning.

THORN A member of the Thorn Group

Name
Address
AMCEL, MAIL ORDER, 160 DRAKE ST.,
LA ROCHDALE Tel. 0706-46234

EXCLUSIVE OFFER
ONLY FROM GLOBAL

S8\ GARRARD 401
Il smE 3009/3012

PLINTH

SYSTEM
1250

PLUSETP&P

This superbly styled and sprung plinth system has been
designed for us by one of Britain's leading Hi-Fi
manufacturers. Finished in teak with black border, smoke
tinted dust cover. Lid stays on when deck is in play.
The system is already cut to just drop the Garrard 401 into.
Enough space is provided for either the SME 3009 or SME
3012 pick-up arm to be cut and mounted. All this comes to
you at the amazingly low price of £12:50 plus £1 carr.

AUDIO DISCOUNT WAREHOUSES

E1 174 Pentonville Road, London, N1. Telephone 01-278 1769
gh View Parade, Redbridge Lane East, Woodford Avenue, Htord, Essex. Tel: 01-550 1086.
L ORDERS: &2 =fidence Send Posta Grger, C

nequ
Gito or Cash by Registered
CALLERS: Pirs only Be accepted togetner
chieque caros (0

2 minetes hom N6 3 choss, fuston s 57, pancaas JETRY
mein rend landing 1s e Eaat and West Country la)
with

All components to build this outstanding phase
lock easily aligned tuner as described in April/
May/June P.E. We are offering an optional
chassis and solid wood sleeve in ready to
assemble form. -S.A.E. for details and itemised
prices. Complete kit £33°90.

SCORPIO ELECTRONIC IGNITION

Complete kit with comprehensive construction
and fault finding data. £11. Post paid. Data 10p.
itemised prices, S.A.E. please.
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HENRYS -Your complere Semi. Conduclor Store!

RADIO

LIMITED

HENRY’S

December 1972

Practical Electronics

MAIL ORDER DEPT

INTEGRATED CIRCUITS SPECIAL OFFERS! 5 Wtk Amphos BLAGRD 0T
EMI-COND LR, 3
Why buy alternatives when you can buy the genuine article from us at ns,o 059 2le.',f‘T°RS g:on;ll):imclv:é:tl’ts peee ‘é/)
co.?potitiv. prices from stock. BRANDED FROM TEXAS IL.T.T FAIR- Pl 100 AiTata, ° -
CHILD 1000 MC/S All Colours ity
1% 1 8 150 T 88 £1.50 cicn
500 I :;p 500 I ::
° 1000 + 5p TRIACS .
STUD WITH ACCESSORIES ¢
Type ol ] Type . Type AF1IT Mullard 25p 2NJG|9 Texas JSp Type \P{oln‘s, Price ¥
P p B P P P D 25 + 17 duVa - 1-11
8N7400 . . . 8N7450  0-20 0-18 0-18 | BN741456 1-50 1-40 1-30 100 + ls‘; IOO + Bp 3 AMP RARGE
8N7401  0-20 0-18 0-16 | BN7451 0-20 0-18 0-16 | BN74160 3-35 295 2-15 500 + )2p 500 + 20p BC354 100 5
BN7402  0-20 0-18 0-16 | BN7453 0-20 0-18 0-16 | 8N74161 1-10 0-85 0-80 1000 + 15p 8C358 200 79p
8N7403  0-20 0-18 0-16 | BN7454 0-20 0-18 0-16 | SN74163 1-351-27 1-20 8C35D 86p
8N7404 0-20 0-18 0-16 | BN7460 0-20 0-18 0-16 | SN74164 £-00 1-75 1-85 | OCI70 Mullard 25p] BCI07, BCI08, 6 AMP 3“‘“ ‘m“)
8N7406  0-20 0-18 0-18 | BN7470  0-30 0-27 0-25 | SN74155 1-85 1-47 1-38 25 + 20 BCI09 10p each | 8C404 100
BN7406  0-30 0-27 0-26 | BN7472 0-30 0-27 0-25 | 8N74156 155 1-47 1-85 100 I |,° All Makes 8C40B 200 90» 3A
8N7407  0-30 0-27 0-25 | 8N7473  0-40 0-37 0-35 | 8N74157 1-80 1-70 150 560 + 150 8C40D 400 2100 mp
BN7408 0-20 0-19 0-18 | SN7473 0-40 0-37 0-35 | SN74160 2:80 2-40 2-25 1000 1 135 R e 2 BC40E 500 2120  T(4g
8N7409 0-45 0-42 0-35 | BN7475 0-56 0-52 0-50 | GN74181 2-60 £-40 2-9§ P Q0T+ 7n 10 AMP RANGE (T048)
8N7410  0-20 0-18 0-18 | BN7476 0-45 0-42 0-39 | BN74162 3-40 3-25 2-70 ,(5)88 T 8C454 100 95p
SN7411  0:23 0-22 0-20 | BN7480 080 0-75 0-67 | SN74163 3-40 326 270 | By |27 Mullard I5 + % 8C45B 200  £1-00
BN7412  0-42 0-40 0-35 | 8N7481 1-261-15 1-10 | 8N74164 2-75 2-30 £-10 ullard 150 BC45D 400 £1-28
8N7413  0-30 0-27 0-25 | BN7482 0-87 0-80 0-70 | BN74165 4-00 3-50 3-00 25 + 12p ADI61, ADI62 35p | BC45E 500 £1.45
8N7418  0:30 0-27 0-25 | SN7483 1-00 0-80 0-85 | SN74166 4-00 8-50 8-00 100 + 10p 16 AMP RANGE (T048)
BN7417  0-30 0-27 0-25 | §N7484 0:00 0-85 0-80 | SN74167 6-25 5-60 510 500 + 9p 25 + 31p 8C50A 100 212
8N7420 0-20 0-18 0-18 | 8N7486 0-45 0-41 0.38 | SN74170 4-10 3-55 3-05 1000 + 8p 100 + 28p 8C60B 200 51-36
8N7422 048 0-44 0-40 | SN7490 0-75 0-70 065 | BN74174 200178130 | oo | 500 + 25p 8C50D 400 21-65
8N7423  0-48 0-44 0-40 | SN7491AN1-00 0-95 0-50 | 8N74175 1-35 1-27 1°15 1000 + 229 8C50E 500 £1:86
BN7425 0-48 040 0-35 | 8N7492 0-75 0-70 0-65 | 8N74176 1-60 1-35 1-20 | 0A202 10p DIAC D32 25p
8N7427 0-42 0-39 0-35 | 8N7493 0-75 070 0-65 | BN74177 1-60 1-35 1-20 25 + 8p 2N3053 20p | TRIACS—
BN7428  0-50 0-45 0-42 | 8N7494 0-80 0-76 0-70 | 8N74180 1-55 1-30 1-20 100 + 7p 25 + 18 Additional Types
8N7430 020 0-18 0-16 | 8N7495 0-80 0-75 0-70 | S8N74181 7-00 600 5-50 500 + 6p 100 + 150 40430 (TO68) 850 15 Am
8N7432  0-42 0,39 0-35 | 8N7496 1-00 0-97 0-95 | SN74182 2-00 1-80 1-60 1000 + Sp 500 + 128 40669 (Plastic) p
AN7433  0-70 0-61 0-44 | SN7497 6-25 5-50 5-00 | BN74184 240 £:00 1-80 1000 + 1o £100 T4
S§32§§ g-gg g-gg g-go “3‘}8“ ie-ig f'” 2:00 | BN74185A 240 200 1-80 2 40486 (TO5) ~ 80p
B -65 0-60 0-50 | 8N74104 1-45 1-35 1-20 | SN74190 1-95 1-85 1-75
AN7410  0-20 0-18 0-16 | SN74105 1-45 1.35 1.80 | N74101 1.95 1.g5 1.76 | OC3° Mullard 500 | 23055 5501 NEW BRIDGE
8N7441AN0-75 0-72 0-70 | BN74107 0-50 0-45 0-40 | SN74192 £-00 190 1-80 25 + 43p 25 [ His0p RECTIFIERS
8N7442  0-75 0-72 0-70 | SN74110 0-80 0-70 0-60 | BN74193 200 1-90 1-80 100 + 40p K aets
8N7443  1-00 0-95 0-90 | SN74118 1-00 0-85 0-80 | BN74194 2-50 2-25 1-90 lggo + 33p 00 Iaase SMALL SIZE AND LOW COST
8N7445 200 1-75 1.0 | BN74119 1-90 1.78 1-85 | SN74195 1-85 1-70 1-60 0l " 308, 1000.:1.3%0 Type Volts Price
SNT446  2.00 1.75 1.60 | BN74121 080 0-55 0-50 | 8N74196 1-50 1-40 1-30 PIV. 1-11
8N74122 1-35 1-25 1-10 | 8N74197 1-50 1-40 1-30 HALF AMP
BN7447  1-75 1-60 1°45 | §N74123 2-70 2-55 2-47 | SN74198 4-60 8-70 3-35 1 B05/05 50 20p
BN7448  1.75 1-80 1-45 | SN74141 100 0-85 0-90 | BN74199 4-60 3.70 3.35 | ZENER LINEAR BOS/10 100 _ 25p =
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) ONEFAME 4 Bx R iy |
ORDERED REGARDLESS OF MIX T i L RULAR
ARGER QUANTITY, PRICES PHONE (01) 402 4891 400.21/%25% b aeb 1Y Bljos S Eop
TEXAS NANDBOOK NO. 2. FC. 700 PAGES DATA 60p, POST 20p, | Miniature j09C TOon Bopefinlao o 100 25 ]
HIGH POWER SN 74 HOO 1 . Move in stock oo BZY 88 Range 709C D.LL. 35p | B1j20 200 30p
LOW POWER SM 74 LOG | for list No. 36 All voltages 12501 TOsuisl00 i laliB0r - S 800 35D il
3333 Vot 7356 Tossshsh | TUBULAR
2, B
A SELECTION OF SEMI-CONDUCTORS FROM STOCK 100 cach. Mic Tom gt | Woos o0 s |
AAYS0 10p | BCI47 12p | BUL0S 225 | oct Oci4  1sp | TIS43 35 | 2N3065 5oy 1008 8: 747C  TO99 81-10 | woe 200 Agg
AAY42 15p | BCI69C 12p | BY100 15p 18p | V405A 25p | 2N3440 75p | o0+ 8bp | 747C D.IL. wos 600 45p
AAZ13 10p | BOIS2 10p | BYI26 16p | 0(,57 50p | ZTX108 12p | 2N3442 125 | 10004 5p 21-10 TWO AMPE § H x § L AL
AC107 85p | BC214 15p | BY127 15p | OC71  18p | ZTX300 12p | 2N3525 75p 72741P D.LL. 60p el
AC126 25p | BCY32 75p | BYZ13 35p | OC72  25p | ZTX301 15p | 2N3614 59p | Any one type. " 6op | Bass 50 35 “"’J
AC127 25p | BCY34 35p | C106D 65p ' OC77  45p | ZTX302 18p | 2N3616 76p | —— —— S8INCLAIR B2/100 100 40p v
ACI28  25p | BCY3Y 100 | GET111 55p | OC81  26p | ZTX341 200 | 283702 10p | 13 wawe 5% ICI2 £1.80 | B2/200 200  45p
AC176 25p | BCY42 30p | GETI115 55p | OC83  28p | ZTX500 15p | 2N Wire Ends TOSHIBA B2/800 600 50p i
ACI87 25p | BCY43 25p | GETS80 45p | OC140 55p | ZTX503 17p Metal Case TH9013P B2/1000 1000  60p |
ACI88  25p | BCY55 2-50 | LM309K ' OC170 25p | 2G301 30p AU Sitageh 20 WATT AMP FOUR AMPS 14
ACY17 380p | BCY70 15p | (T03) 1-87 | OC171 80p | 2N404 20p 58 - 300 yolts 24-47 POST PAID | {H x }L x &
ACY20 20p | BCY7l 20p | MATI12125p | OC200 48p | 2N527 85p | 20p each THY014P Pre Amp | B4/100° 100  60p
ACY21l 20p | BCY72 15p | MIE340 50p | OC201 75p | 2N696 18p | 21 B4/200 200  65p
ACY39 56p | BCYST 209 | MJE37070p | 0C202 80p | 2N697 15p 25+ 18 | para AND B4js00 400  70p [[7T
AD140 50p | BCZI1 50p | MJE520 75p | OC203 50p | 2N706 10p 100+ 18p | oA A PREF B4/600 600  75p
AD149 50p | BD124 80p | MJE2955 OCP71 1-25 | 2N830 20p| 500+ 12p o B4/8n0 800 21-00
ADI61 $5p | BDI3I 75p 110 | ORPI2 50p | 2987 45p |2 1000 + 10p 42100 | 51X Amps
AD162 36p | BD132 80p | MJE3055 ORP60 40p | 2N1131 25p | 2N3905 12p FREE WITH iH x {L x &
AF117 20p | BF115 25p 75p | P346A 20p | 2N1182 25p | 2N4061 1%p | APY one type. PURCHABES B6/100 100 70p {
AF118 50p | BF167 25p | MPF10540p | RAS3I0AF | 2N1302 18p | 2N4062 12p B6/200 200  7p
AF124 206p | BF173 25p | NKT21420p 45p | 2N1304 22p | 2N4126 15p | 3 Watt Plastic 1 Be/100 400  90p
AF139 30p | BF179 30p | NKT21640p | RAB508AF | 2N1305 22p | @N4871 36p | Wire Ends 5% TRANSISTORS, | B8/600 600  £1-00
AFI86  40p | BF180 30p | NKT21740p | 55p | 2N1307 26p | 2N5457 30p | 3EZ Range 1C’s, TRIACS
AF239 4Up | BFI94 15p | NKT403 70p | TAA263 75p | oN1308 25p | 2N5777 55p % » | SILICON CONTROLLED
ASY27 30p | BF195 15p | NKT40450p | TIL209 39p | 2N1613 20p | 28001 1.00 | All voltages BRIDGES, RECTIFIERS m
ABY28 25p | BFS6l 25p | OA5  50p | TIP29A 50p | 2N1671 1-00 | 28012 10-00 | 6:8- 100 Volts SCR’s. LDR’ Type Volta  Price
BALO2 30p | BFS6B 25p | OA10  35p | TIP30A 80p | IN2147 75p | 28018 .25 | 30P cach. &0 C P.LV. 111
BALl5 7p | BFX13 25p | OASL 10p | TIP31A 60p | 2N2160 59p | 28026 890 = ONE AMP
BAl45 15p | RFX34 75p | OAO1 7p | TTIP32A 70p | 2N2217 25p | 28301 50p — CR81/05 50 25p
BAX13 5p | BFX37 30p | 0A200 7p | TIP33A 2N2221 20p | 28303 g5p | SILICON Eswsmaouo | | SRS /10 100 30p
BAX16 7p | BFX88 20p | OA202 10p | 100 | 2N2222A | 28324 g5p | RECTIFIERS [|ckB1/20 200 30p ‘
BC107 10p | BFY50 20p | OCI6  75p | TIP34A 25p | 40250 50p | WIRE ENDED S CR81/40 400 35p
BC108 10p | BFY51 20p | OC20  85p .50 | 2N2369A 40360 40p | FLASTIC == []crsiseo 600 45p
BC109 10p | BFY52 20p | OC23  85p | TIP35A p [ 40361 40p f Type P.IV.I11 |75 [ THREE AMP (Ot%
BC105C 125 | BEY04 50p | 0C25  40p | 50 | 2N2906 20p | 40362 80p | 1 amp mininture i |5 }i] GRssios S, ||
BO113 155 | BFY90 50p [ 0C28  65p | TIP36A 2N2926 (all | 40408  50p F TN4001 50 6 I CRS 3/10 100 30p
P | RLY36 800 | 0C35  50p 3-00 | cols) 10p J 40486 75p | INs002 100 7 =l 3 || CR8320 200 @ gamp
BCL17  20p | B8X20 15p | 0C36  85p | TIP41A 75p | 2N3053 20p | 40636 110 | 1Ns003 200 8 = CRS 3/40 400 45p
BC143 35p ' BSY27 15p | OC42 40p | TIP42A 85p | 2N3054 50p ' 40430 100 | [N4003 400 8 J/———— | CR83/50 600 s6p  TOS5
e IN4005 600 10 s e N
NTEGRATED CIRCUIT SOCKETS IN4006 800 12 i
INTEGRATED CIRCUIT SOCK! QUANTITY DISCOUNTS % 0 3| wew pree | sz ant tow’”
10% 12+ : 16% 25 ANY ONE 1-5 amp miniature E
ﬁ*% 20% 100+ 26% 280+ TYPE e pe SRSl ora éﬁgg 00 gg;
%‘\’ » From above sections except Ini-grated ¥L:80§ ;08 10 (No. 36) CRS 7/600 600 95p
Circuits and Bpecial Offers where dis- PL4004 400 10 OVER 1500 SIXTEEN AMP
(16 Leas €14 Lead (8 Lead counts are included. PL4005 600 TYPES— 8CR 16/100 100
D.LL.) DI L.) D.IL) | Minimum order value 21 please. PL4006 800 Send for yours | SCR 16/200 200
15p Poxtage 7p on all orders. PL4007 1000 foay SCR 18li00 K00

Open 6 days a week 9 am—6 pm Monday to Saturday

J03 EDGWARE ROAD, LONDON, W.
RETAIL SHOP: 404-406 EDG WARE ROAD. (01-402 8381/2)
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SEEN THIS P

This Is the only way way we could illustrate this
fabulous item.

the 1amous American fibre-
onpl x glass copper-ciad laminate.
Finest quality with Woven
(ilaas base of Epoxy-resin. Excellent mech. and elec.,
conductive properties. Heat Resistant. Ideal for
P.Cs., etc. THIB I8 A BPECIAL PURCHABSE AND
ONLY AVAILABLE WHILE BTOCKS8 LAST.
Rizes: 12° x 12°: 24" x 12°: 24° x 24°: FULL
SHEET 43° x 37" (11 aq. ft.). Bingle sided copper
with ticknesses of 133", 3/4¢”, /14" 3/31", also Double
sided 332", 11s", 2a2”
per sq. 1t. 88 per lull sheet.
PRICE ONLY £1 P. & P. 26p up to 4 aq. ft.
Over 4 aq. {t. (cut sizes only) Post FREE. Full sheeta
post by rail G.B. only £1 one or.more sheets.

MICRO-LITES

‘Wonderful engineering—micro minia-
ture incandeacent iamp small enough
to pass through the eye of a needle!
1,000's of uses. Wiil operate from

the output of a transistor. _
Rating: 1-5v, 10-15ma. Bize
44 x 1'4mm. dia. Leadr
22mm. These fantastic
lamps  have a life

expectancy of 1,000 hra.
OUR PRICE 2

per doz.

~LINDAIR (ELEGTRO-TECH) LTD-

FURTHER BULK PURCHASE

SILVANA
MAGNETIC SWITCH

NOW COMPLETE WITH REFERERCE

MAGNET! A magnificently activi‘ed switch.
Vacuum sealed in a glass envelope. Silver
contacts normally ciosed, rated 3 amp at
120v, 1} amp at 240v. 8ize (approx.) 17/,4" fong

1” dia. Ideal for Burglar Alarms, Security aystems.

etc.. and wherever non-mecbanical
£2'l

switching ia required. New Lower
Price. Only £2-10 for 12, 48 for 50
or £1§ for 100 complete with magnet.

A bank of 15 micro-switches are each independentiy
operated by 15 pairs of cams which in turn are individa-
ally adjustable to give switching periods of zero to
12 seconds with infinitely varlable combinations. .A

g0l mains synchronous motor drives the cam shaft at 1 rev.
1 per 12 seconds (5 R.P.M.). Designed originally for
vending machines at a cost of £15-00
plus. Many applications where con-
tinuous sequence prograinmes are
required, such as lighting effects ete.
New in original makers cartons, First
clasa value at £5-75 pius 25p P. & P.

NEW AND UNUSED

Postal or carrisge charges are for Great Britain only,
We welcome orders from established companies.
educational depts., etc. All orders under £2:50, cash
with order please.

Silently driven by a shaded pole
Mycalex motor. Compact, powertul.
impeller (outlet 52 x 1j). Mains 6[]
voltage. PLUS matching heater unit
with spiral element. May be switched
for 500 o 1,000 watts. PRICE ONLY P. & P. d0p
AUTO-RESET
By LONDEX LIMITED
known timers are aiready In world-wide use and are
perfect for Industrial Electronic Timing. Research and
tor all machine control timing problems. Repetitive
accuracy better than 0-5% of full scale setting. Two or
of processes, 230/250v. 50Hz, also
available 60Hz. 15 minutes tut OUR PRICE
scale, 15 seca. per dlvislon. Driven ONLY
by self-starting sync. motor. Con-
corporates solenoid operated clutch
Also, lever actuated micro swltchen.
Normal price probably In excess of '50
" £16. Complete with multi-pln con-

and quiet running with aluminium

SYNCHRONOUS

Type IMP MX. 2. Brand New and Boxed. These well

more can be interconnected to give control of & series

tact rating 5 amp at 250v. a.c. In-

nector aa illustrated.

315 EDGWARE ROAD, LONDON W2, Tel. 01-262 22

YOU MUST HEAR

miniWISE audiLECT
YOUR
PERSONAL TUTOR

TESL (ELEGTRONICS)

37 TALGARTH ROAD, LONDON, W.i4
MAIL ORDER ONLY

;:IE ONLY “SPEC” OF DIFFERENCE IS THE LOWER
E
BRAND NEW FULLY GUARANTEED

RESISTORS

Full range of ISKRA carbon film resistors. All 5%, (except
values over 4:7MQ)——high stability—very low noise——E|2 values.
W, W Ip; IW 2p.

POTENTIOMETERS
Carbon track 5K to 2MQ log or linear.
Single 12p; Dual gang (stereo) 38p; Singte D.P. switch 23p.

SLIDER POTENTIOMETERS

Overall length 86-6émm. Fixing centres 80mm.
Single 10K, 25K, 50K, 100K,  35p each.

Dual gang dual values as above, 50p each.

THE
No. 1
HIT

Bring PLEASURE to your CAREER or HOBBY
through Integrated LEARNING.

ORGANISED TUITION
in your own HOME at your own SPEED—

The TUTOR OF YOUR CHOICE will give you Knob for above, 10p each.
rapid UNDERSTANDING—the key to SUCCESS. TRANSISTORS
ACI25 12p AFIl 14 l4p BC|47 9-5p
ASSURE YOUR FUTURE ACI26 12p AFI 1S l4p BCt48 9-5p
IN RADIO, T.V. or ELECTRONICS ﬁg:% ::P ﬁ;”; ::P ;357'.;?8»« 9|'§P
FOR FREE DETAILS OF THIS UNIQUE sensible ACI®2  12p BC107 75 2N2222 ng
m di r ACIST  l4p BC108 Tp 2N2222A 3p
e?ho just §end us your name and address Acies 14 oy = N e
Write now—right now to—
Any one type
MINIWISE PRODUCTS ) 25+ 100+ 1,000+
FREEPOST, BLETCHLEY, BUCKS. Discounts  10%  20%  40%
Wholesale enquiries welcome
No one will call. {No stamp required)
Or inclut!e pnly 90p to own a trial lesson® on either a C%0 DIODES LINEAR ICs TO99
cassette in lib. case, or L.P. Tape (state which). ZENER—400mW 5% 3-3V to 30V, i2p each 709C, 25p each
* Your money INSTANTLY REFUNDABLE if not 100% con- SIGNAL—OA90, 4p; OA9I, 4p 723, 5ip each
vinced that this can be the turning point in your hobby or RECTIFIER—IN4001, 4p; IN4004, 7p 74I1C, 30p each
career — — —
3 Terms: C.W.O. please. P. & P. please add 10p for orders below £2.
T”E ”A TUBAL WA y Ta LEA R” Discount 74% for orders above £10.
4 Full CATALOGUE on request. S.A.E. appreciated
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8-TRACK STEREQ CARTRIDGE
TAPE OECK MODEL RP-1000ST
The popular Lear-Jet type record-
ing unit is the heart of the fantastic
RP-1000ST, which has full record
and playback facilities. Automatic
track change with manual over-ride.
Press to start button. Stereo headphone and Left and
Right Mic sockets on front panel. Dual recording leve! meter, and Lelt and Right wolume
controls. Built-in pre-amp. Tape speed 33 ips (3-5 cms). Frequency response: playback
30-10.000 Hz: recording/playback 30-8,000 Hz. Line output: fully variable 0-500mV. The
RP-1000ST incorporates all the features you'd expect on & top quality Cartridge Tape Deck.
Size 16" wide. 4" high, 97 deep. Cabinet in walnut. including connecting leads.

REALISTIC 30 WATT STEREG
AMPLIFIER MODEL SA-500
A superb hr-li amplifier with all the fea-
tures you've ever wanted - for under -
£46-00. Saving over £10-00 oa the normal
retail value. Up-to-the-minute slider controls for bass and treble. deparate
volume and balance controls. Heagphone socket on frant panel. Push-button
input contrals ~ magnetic phono (high/tow} tuner, aux, mons. moniter,
Loudness push-button control for perfect sound at low autput levels.
Left and right push-button on/off switches far speakers. Noise filtering

OLSON AMAcO - WATT STEREC AMPLIFIER (&

Hera's marvalious vafue for someone just starting to 3st them-
soives up in audio! At only £10-50. you get a fina amplifiss in o
scratch resistant matal cabinet. with o ymart brushed sluminium
front panal. It incorporates separate tone and volums controls for
each channel, Inputs sre provided for turntable {ceramic car-
tridge). tuner and tape deck or recorder. Fraquancy responss; 70-
20.000 Hz + 3dB. Dutput: 2 watts r.m.5. per channalinto 8 ohms.
Inputs: phono BOmY: tuner/sux 80mY. Size 8”7 wide. 2}~ high,
41" wide.

~
A-3000 36-WATT
SOLIO STATE STERED AMPLIFIER
The A-3000 looks a3 good as it soundsi
Giving you a big performance this superb
audio amplifier has 8 full range of facilitias
on the front and rear panels. Da the front -
alt the comtrols you'rs aver likely to nesd
plus a headphone socket. On the rear -
signal inputs. speaker outputs and a ling
fuse for circuit protection.

Specifications: 18 watts rms per channel
inte 8 ohms. Frequency response 20-35.000
Rz (& 2db) lnputs Magnstic. Cersmic,
Tunsr, Tape. Aux. Taps Play. Size:
345mm x 300mm x 130mm.

~

25-WATT 3. WAY
CAYSLER
“LIVING AUDIO®
SPEAKER CE-5b

This high quality 3
or hay its own built-in =
J-v.uy sound reasponss swilch,

naturel or mood music listening. Its
beautiful. hasvy. oiled walnut cabinet
incorporates two separate speaker units an 8~ woofer, end 8 5°
mid-range with 27 concentric twester. Powsr handiing
capacity: 25 watts r.m.s into 8 ohms. Overall fraquancy res -
ponss: 35-20.000 Hz. Cabinet size: 104" x 7{" x 8{". Exectly
right for matching the most modern decor.

and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20-
20.000 Hz + 1 db at lult power. 15 watts rms per channel. Walnut cabinet with
satin aluminium trims. Inputs : phono 2-5mV and SmV RIAA; tuner/aux 250mV. Hum
and noise: phonp — 50db; .unerlaux - 65db. How's that for a soecification!
Size 145" wide. 3} " high. 10} " deep.
OLSON RA-310 AM/FM/MPX
STERED TUNER
This ROC Tuner is especially de-
signed to match the Olson AM-335
Stereo Amplifier. In price and
valve, as well as it's good look-
ing design! Bt of course it’s also
ideal for use with any other amplifier. The RA-310 costs £10-00 less than
the normal retail value. and yet it is a highly saphisticated unit. incarpo-
rating the latest solid state techniques. Operation is drift free for sup-
reme station-holding capability. You can connect this Tuner to a steteo
amplifier, to a tape deck or a tape recorder. And ol course it covers all
the stations in the AM and FM bands. FM: 87-108 MHz: AM: 525-1605 kHz.
[ Sensmvnle T FM, 3uV; AM, 250pV. Stereo separation 30dB at 1kHz, image rejectin
"wide, 4" high, 73~ deep.

£31.20

Nom\a\?um 500

REALISTIC SA-100B 6-WATT
STERED AMPLIFIER

Here's fabulous, sxciting value in
miniature! This high gquality sleren
amplifier measures only 9 wide x 3~
hlphx 51~ deep. And yet it has sepa-

trols. Plus speaker -n/nu( mono/stereo, nhuna/

£1 2 45 tuner and power on/off slide switches, The ends are aifed walnut, with match-

ing enamelled metal top. The front panel is satin aluminium and walnut-brown

enamel. Frequency response is 50 to 10.000 Hz + 3¢B. Dutput 3 watts r.m.s.
per channel into B ohms. Inputs are 1D0mV for both phono and tuner.

EAGLE-LC.07 STERED #7
MOVING-MAGNET [
CARTRIDGE -

TEC HR-07 HEAD-

CONSTRUCTORS’
KITS

TWO TRANSISTOR
RADIO KIT

Compleze with solar cell
€250

10 PROJECT
INTEGRATED CIRCUIT KIT

Build a radio, morse key, etc.
£€3-50

PALACE AM/FM/MPX STEAEO TUNER AMPLIFIER SSA-16

This is ons of the lowes! priced stero tunar smplifiers on the
matket. It covers the full rangs of both AM and FM brosdcast
fraquancies. And whan you'rs awitched to FM, en indicator
lights up when a sterao signsf i recaived - thet’s the time to
switch to "Sterso’| The SSA-18 has !l the fecili
pect to find on tuners costing twice ag much - 3
uma, bays, treble, balance and tuning coatrols. Selsctor switch
for taps, phono, AM. FM. sterso. Jack sockst an front panel lor
sterso hesdphones. Frequency range: FM 88.108 MHz. AM
539-1605 kMz. Fraquency response: 50-10,000 Hz + 3d8B.
Power autput: 4 watts fotal music powsr iato two 8 ohm
voeakers. Size: 16" wids, 43 high, 8~ desp,

SOLAR ELECTRONIC KIT

20 ways of harnessing
the sun's energy
€4-50

TWO OCTAVE
ELECTRONIC ORGAN KIT

Make your own music.
Complete with speaker
€4-50

LIMITED STOCKS
BUY NOW FOR XMAS!

Here's your opportunity™
to own 3 transciiption castridge
for the price of a ceramic! Is specially de-
sigied to match top quality tone arms, and
to get the very best from your hi-li amplifier,
07 mil diamond stylus. Output: 7mV¥ per
channel. Frequency range: 20-21.000 Hz,
Channel balance: +1d8. Channel separa-
tion: 28dB. Compliance: 12 x10-6 cm/dyne.
ROC PRICE £6-37

PHONE RADIO
When you want 1o listen: to
the radio all by yoursel
Then this will solve the
problem. Separate volume
and tuning controls with
easy-to-use knobs Frequency range is
535 10 1605 kHz medium wave band
Maximum output is 300 mW
Normal Price [7-65 ROC PRICE &5 M

OLSON AM-1%5

4 40-WATT STEREO grgy
AMPLIFIER

An ideal unit for your new
 stere0 separeta system.
it is mors than [10-00
below the normal retasl
price] Making the AM-1385
dne of Britain's bast hi-fi
buys. It takas in signais from magnetic or ceramic pick-ups,
tuners (see Olson RA-310) end tap: A ‘s got out-
puts for taping and for headphonss, Th e bes)|
and treble controls. separate Left and Right chaanel votumel
controls. And e lougness switch for boosting the bess and
treble notes when listening st low output levels. Frequency|
response: 20-20,000 Hz + 3dB. Output: 20 wetts r.m.3. per channa]
into 8 ohma. Inpufs : megnstic phono 3-OmV RIAA, crystal phong 100mV
tape 160mY; tyner 160mV. Size 114% " wida, 4™ high. 7}~ desp. The
spacification reads well - 3ounds svan better!

ot ¥
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R.446 3WAY MATCHED SPEAKERS

These wilt do justice to your amplier - and to your
pocket. At only £17-80 a pair. they are real value-for
money. Each cabinet 1s heavily lagged and teak finished
They handte 16 watts rms (8 watts rms each). Each
loudspeaker contains a large dual cone base unit, plus a
separate tweeter. Frequency range 40 to 19.000 Hz. Size
14n. high. 9in. wide. B'.in. deep.

ROGC ELEGTRONIGS LTD

N. JORY Esq. 193 EDGWARE RD, LONDON, W2 1ET. 01-723 6211
CALLERS WELCOME 9-6 MON, T0 SAT.

ALso a7 87 TOTTENHAM COURT RD. LONDON wi | Buyitwithyour
TEL: 01-580 37 39 0PEN 9—6 MON.—FRI. SAT. 9—1

CHASSIS SK-317
This exciusive 3
ADC Stereo p
Chassisis
completely
self-cantained. and
it costs £2:25 less
than the normal re-
tail  value!  The
SK-317 is a really
compact unit measuring only 53 wids
high and ] deep. it contains its own mains

powsr supply, and has a ganged voluma control and separsta
trable controls for sach channel. Specilication lrlqulncy res-
ponse 40-17 000 Hz + 3dB: output 3-5 watts music powsr par
channe! into 8 ohms. input, phono. 800mV. signal-to-noise
ratio better than 4548.

80

‘7!!‘13,

Normal B -
Pr?u £25-20

OLSON AM-372 18-WATT STEREO AMPLIFIER p

Haere's & really good amplifier ot a reaily down-to-serth price -
nearly £7 tass then the normal ratail veluel Just look st what
the AM-372 will do for you - reproduce signsls from ceramic
of crystal cartridges, AM end FM tuners. and taps recordery,
And it gives you outpuls for two 3sts of spsakers, headphones
and tage recorders Frequency response is 30 to 20,000 Hz 4
3d8. Dutput B watts 1.m.3. psr chanael music powst into 8 ohm
speskers. Phono input 200mV. Tuner input 200mV. Size:
124" wids, 31" high, 7" desp,

Return-otf-post mail order
service from Edgware
Road. Orders over £10
post free (UK only).
Add 25p forp & p
to orders under £10
HP terms
avaitable for callers
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; Global’s GoLpen )
® Buarantee @
Wt GUARANTEE THAT WITHIN 7 DAYS Of PURCHASE \
IF ANYITEM OF GDODS IS ROUND TD BE GENUINELY
DEFECTIVE WE WILL REPLACE THE SAID GOODS
WITHOUT QUESTION. AFTER 7 DAYS GODDS ARE
COVEREQ BY MANUFACTURERS 12 MONTHS
GUARANTEE

: 0

(S;PECIAL OFFER

arrard SP25 Mk. Il .
Goldring G800 ‘ I 7 45
Teak plinth and tinted cover

All leads supplied,

TUNERS

Please add 75p post & packing
Amstrad Multiplex 3000 £€28-65

Armstrong 523 £39.50

Please add £1-25 for P. & P. Armstrong 524 £31.45
Ro(xcehn R/brook FET4 q

assis) €31.00

TURNTABLES Ro(%ers :/brook FET4
B ased) £34.95

Please add 75p post & packing Rogers R/bourne FET4
Garrard SP25 Mk, 1} £9.95 (Chassis) £43-00

Garrard AP76 £17-45 Rogers R/bourne FET4
Garrard 5L658 £13.95 {Cased) £47-50
Garrard 1025T + carc. £5.97  Sinclair PR060 (Module) £15-78
Garrard 2025TC, Sonotone Sinclair 2000/3000 Tuner £31.00
9TAHC cart. £8-75  Philips RH690 €33-.00
Garrard 40| £25-90 Leak Delfta FM (Cased) £53.75%
Garrard Zero 100 (Auto) £36.95 Leak Delta AM/FM (Cased) £60.75

Garrard Zero 100 (Single) £€35.95

8SR MP60 990 TUNER/AMPLIFIERS

Goldring GL72 £21-60 Please add 75p post & packing
Goldring GL72/P £28-35  Armstrong 525 (Teak cased) £69.45
Goldring GL7S £26.90  Armstrong 526 AM/FM

Goldring GL75/P £33-90 (Teak cased) £77.75

Goldring GL85/P £57-95 Leak Delta 75 £120.95
Goldring 101/P.C. £20-00  Philips RH781 £50.00
Leak Delta £49-50  Philips RH702 £82.50
Wharfedale Linton 4+ cart.  £26:.50 Teleton 2100 £29-45
Thorens TDI25AB Mk. Il £91-75 Goodmans One Ten £99-00
Thorens TD150 Mk, 1| £26-95 Rogers Ravensbrook

Thorens TDIS0A Mk. I} £32.95 (Teak cased) 77-50

€
Rogers R/brook (Chassis) £72-00

AMPLIFIERS Goodmans Module 80 £118:00
Alpha Highgate 150 £44.25
Please add 75p post & packing Ailpha FR 3000 £66-00

:mura: ?gggorgk. 1 L1195 SPEAKERS

mstra 1 .

Amstrad tncegra 4000 2195 PIeT(s.e add €125 for pOst &
Armstrong 521 (Teak cased) £44.40 Packing Price per pair

Alpha Highgate 212 €24.95 Amstrad 138 £14.70

Alpha Highgate FA300 £30.95 VWharfedale Denton 2 £28-50
Alpha Highgate FA400 £34.50 Yharfedale Linton 2 €35.75
Leak Defta 30 £44.85 Wharfedale Melton 2 £47-45
Leak Delta 70 £54.95 Wharfedale Dovedale 3 £59.90
Metrosound ST20E £24.15 Celestion Ditcon 120 £38.50
Metrosound 5T60 €45.50 Celestion Ditcon 15 £52.00
Pioneer SA900 €85.00 Celestion Dicton 25 £85-50
Pioneer SA 1000 93.00 Celestion County(new prod.) £35-50
Rogers Ribrook (Chassis) £35.80 Goodmans Double Maxim £47.85
Rogers R/brook (Cased) 38.00 Goodmans Mezzo 3 £46-95
Rogers R/bourne (Chassis)  €41-80 Soodmans Magister £76-95
:o;er;ﬂ:_bourne (Cased) £48.35 Sinclair Qi6 €12:50
otel 210 24-50
Rotel RA3|0 €375 p CARTRIDGES .
Rotel RA610 £50.75 ease add 10p post & packing
Sinclair PRO60 2 - Z30/PZ5 £14.70 Goldring G850 €325
Sinclair PRO60 2 . Z30/PZ6 €16.70 Goldring GB8OO £5:50
Sinclair PRO60 2 x Z50/PZ8 Goldring GBOOE £7.50
e £20.95 Goldring G800 Super E £14.15
Sinclair AFU (Fliter Unit) €4.20 Shure M3D €385
Sinctair 605 £17-90 Shure M44E £4-85
Sinclair 2000 €20.95 Shure MSSE £5:60
Sinclair 3000 £28.20 Shure M7SE Type 2 £€10.00
Wharfedale Linton £44.75 Sonotone STAHC :
Eagle TSA |4 £24.95 +
Eagle TSAIS| £34-50 '20
Tefeton SAQ 2068 £20.50
Teleton SAQ 307 £22.50

Plus 35p P. & P.
Finished in teak veneer with tinted
dust cover. (Fully assembled), For

Garrard_ 5P25; 2025TC; 3000;
AT60; 2000, 2500: 3500; 5100;
1025; SL65B; Also for B8SR,

McDonald MP60 and others,

. _AP7S; SL728; 5L75;
. £4.20 plus 35p P, & P.
Alsd finished in walnut to match
Japanese equipment—at no extra.

All prices correct
ot time of going
topress E. & O, E,

DISGOUNT WAR

Dept.(PEI6) 174 Pentonville Road, London, N1. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
liford, Essex. Tel: 01.550 1086.

Open Monday to Saturday 9.30 a.m. to
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MA'[ ORDERS. Order with confidence. Sena Postat Order, Cheque.

- Money Order. Bank Draft. Giro or Cash by Registered
Mail. CALLERS: Please note that cheques can only be accepted together
with cheque cards (not Barciay Card).
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for fast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required

IDEALFOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS

Ay g
Z @ Size b

(Savbit) 18swg,
18p (illustrated)

Size 19A

(60/40 alloy)

18swg. 18p
Size 1 cartons all at 25p each | Size 15 SRR
in 40/60, 60/40, (60/40 alloy) She

or Savbit alloys in 7 gauges. 22swy. 22p

Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
ground cuttingedges Price 32p.

/ Also available,

NVEW! iciuxe Models.  price 56p.
From Electrical and Hardware Shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

ELECTROKIT

Now available from one company are complete kits for
many of the articles published in the Electronics, Radio
and TV Journals. Examples of our range are:

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971),
£10-50, including P. & P. This kit includes all the parts for
the assembly of this popular and reliable system. The hard-
ware and instruction data are included.

ELECTRONIC PIANO (P.E. Sept. 1972), price £41,
including P. & P. This kit consists of all the resistors,
capacitors, presets and semiconductors to complete this

project. The hardware and keyboard are not included in
the kit.

DRILL SPEED CONTROLLER (E.E. Aug. '1972), Kit
consists of resistors, rectifiers, thyristor and tag board as
specified in the article, price £1-05, including P. & P. Kit
with MK, box, plate and switch, price £2.05, including
P. & P. We shall also be offering kits for most articles
published in the P.E. and other popular electronics
magazines and will be pleased to quote prices.

Send for details of Light Dimmer and WindscreenWiper
Delay Kits (please enclose S.A.E.). At present we can only
accept orders by post but if you have any inquiries please
phone 01-286 5282,

ELECTROKIT

126 Headstone Road + Harrow * Middlesex
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l.L.P. (Electronics) Ltd

THE HY41

a complete stereo amplifier.

over recent years.

R.M.S. continuous.
LOAD IMPEDANCE: 4—16 ohms.
INPUT IMPEDANCE: 30K ohms at 1KHz.
VOLTAGE GAIN: 30db at 1KHz

at 1KHz.
FREQUENCY RESPONSE: 5Hz—50KHz + 1db.
SUPPLY VOLTAGE: + 22.5volts D.C.
SUPPLY CURRENT: 0.8 amps maximum.

The HY41 supersedes the popular HY40 introduced by ILP Ias! year. This h!ghly improved
'LP module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at

f“ Power dah | . 1KHz into 8 ohms!) and is electronically and mechanically compatible with the HY4F).
| TP ' N | With this important improvement tl?e HY41 ret_ains all of the quality characteristics found in
| the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive
ke l23450678 manual are included in the basic kit. No further components are required to construct a complete

power amplifier of extremely high performance sufficiently versatile to provide power not merely
for Hi-Fi but also for public address systems and industry. )
The free manual gives a full circuit diagram of the HY41 and its various applications including

Like its predecessor the HY 41 is based on conventional and proven circuit techniques developed

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts

TOTAL HARMONIC DISTORTION: iess than 0.15% (typical 0.05%}

PRICE: inc. comprehensive manual, P.C. board, five extra components and P. & P.
MONO: £4.90 STEREO: £9.80

UNIQUE HYBRID PRE-AMPLIFIER

The HY5 has rapidly established a position in the WORLD as the sole hybrid
pre-amplifier to contain alt feedback and equalization networks within an integrated
pre-ariplifier circuit.

Supplied with the HY5 are two stabilizing capacitors .and by the addition of
volume, treble and bass potentiometers it is ready for use.

Iniernally the HY5 provides equalization for almost every conceivable input, the
desired function is achieved by use of a multi-way switch or by direct interconnection,

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it
to be run off any unregulated power supply from 16-25 Volts and a balance circuit
which, when linked by a balance control 1o a second HY5, forms a complete stereo
pre-arnplifier.

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSU45 forms a completely intergrated system.

INPUTS OUTPUTS
Magnetic Pick-up (within +1db RIAA curve) Main Pre-amp output 500mV.
2mV. 47K Direct tape output 120mV.

Tape Replay (external components to suit

hesd). 4mV. 47K§)} ACTIVE TONE CONTROLS (Bexendall} SUPPLY CURRENT
Microphone " {flat} 10mV. 47K} Treble + 12db. 6mA approx.
Ceramric Pick-up {equalized and compen- Bass + 12db. OVERLOAD CAPABILITY

satable) 20—2000mV. variable. INTERNAL STABILIZATION better than 26db on most sensitive input
Tuner {flat) 250mV. 100K {2 Enables'the HY5 to share an unregulated infinite on tuner and auxl.
Auxiliary 1 250mV. 47K § supply with the Power Amplifier. OUTPUT NOISE VOLTAGE: 0.
Auxiliary 2 2-20mV. 100K ) SUPPLY VOLTAGE 3 k.

16-25 volts
PRICE: MONO: £3.60 STEREO: £7.20

POWER SUPPLY PSU45

Specification
Input:, 200240 Volts.
Output: + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7"; D. 3.8"; H. 3.1"

PRICE: £4.50 inc. P. & P.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218

The versatile P.S.U.45 is designed to supply your HY41's +HY5's in stereo or mono format.

Practical Electronics December 1972
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HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01

-648 8422
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m SURE sHeD
LIKE AN AVOMETER/

We can take it for granted that she will be buying you the
very thing you've set your heart on,'so let's concentrate
on that superb present you are so generously thinking of
buying her! Simple—as everybody knows, today's finest
range of radio and electronic components is to be found
in the Home Radio Components Catalogue. You could
buy her a copy, so that she can pick out just what she
wants. On second thoughts, that might complicate
matters. Better make the choice yourself. After all, you
want it to be a surprise for her on Christmas morn!
Moreover, you'll both have the Home Radio Components
Catalogue, and can spend many hours together, browsing
through it. The Catalogue is crammed full with details of
8,000 items, of which about 1,500 are illustrated. It costs

The price of 70p
applies only to cata-
logues purchased by
customers in the
UK and to BFPO
addresses.

1016

Christmas Present a Problem!

HOME RADIO (Components) LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD

only 70 pence, including post and packing, and each copy
contains 10 vouchers worth 5p each.

Of course, you can call at our shop (we're open 9 to 5.30
Monday to Saturday, except Wednesday 9 to 1) and get
just what you want straight off the shelf. Incidentally, a
catalogue bought this way will cost you only 50 pence.
Whether you order by post or buy over the counter you
should join our Credit Account Service. It's the simple
and convenient way of buying all your radio and electronic
components. We supply pre-paid envelopes and order
forms, and no matter how many orders you send us you
make only one payment per month. Full details and entry
forms are in the catalogue.

POST THIS COUPON with your cheque
or postal order for 70 pence

F----- (-3 8 ¥ J N J | ---------‘
Name ﬂ
Address

Practical Electronics December 1972



VOL. 8 No. 12 PRACTICAL

December 1972 ELECTRDNICS

Editor F. E. BENNETT Assistant Editor M. A, COLWELL Editorial D. BARRINGTON G. GODBOLD S. R. LEWIS B.Sc. (Eng.)
Art Editor |. D. POUNTNEY Technical Illustrators J. A, HADLEY R. J. GOODMAN

Advertisement Manager D. W, B. TILLEARD

FIFTY YEARS OF BROADCASTING

ANNIVERSARIES are always useful when they provide
excuse to pause and look back over some really
significant period. The pause is fully justified on the
occasion of the BBC's 50th birthday. There is no
question that these 50 years of broadcasting in the U.K.
have had tremendous and lasting effect upon the
individual and upon society as a whole. The history
of broadcasting is also the history of the emergence of
electronics, although the precise origins of both are
indefinable or controversial, and go back certainly far
beyond a half century.

In November 1922 the British Broadcasting Com-
pany was formed by a group of leading wireless manu-
facturers, at the behest of the G.P.O. This action
followed years of agitation by various individuals and
groups in this country. One of the most active pressure
groups was the Wireless Society of London (later the
Radio Society of Great Britain) representing the large
number of amateur constructors and experimenters the
new medium of wireless communication had already
attracted. At the time, broadcasting was already in
full swing in the United States where more than 300
registered stations were operating; in Europe regular
broadcasts had been made from The Hague since 1920;
while in this country irregular transmissions had been
made throughout this period by the Marconi Company.

In 1926 the BBC was reconstituted as a public cor-
poration by Royal Charter, fully committed to the
public service concept by its indomitable chief executive
J. Reith (later Lord Reith). High-minded principles and
the uncompromising way in which they were applied
produced a powerful, influential monopolistic organisa-
tion which has always been the centre of much con-
troversy. The BBC during the past 50 years has been
held up as an example of public service at its best, by
some; while it has been condemned as an autocratic
body out of touch with (or indifferent to) contemporary
public opinion, by others. Political attitudes aside, all
objective observers must acknowledge and pay respect
to the integrity of purpose and high standards insisted
upon and maintained consistently throughout these 50
years by the BBC, in both programme and engineering
matters.

continued on page 1044
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RALLY
DRIVING
GAM E:.

A game using a simple operational
amplifier to simulate some of the
characteristics of a car rally.

HE average car-race game suffers from two major
T drawbacks: all the cars taking part usually have
identical characteristics and there is little or no room
for skili. Here in a simple and inexpensive unit both
drawbacks are overcome.

Not only are five different cars offered for use
with differing road-holding, braking and acceleration
characteristics, but skiil in manipulating brake and
throttle is hard to come by. Players must use this
skill in order to drift round corners at the maximum
speed permissable without skidding off. Obviously,
the winner will be the player who can acquire this
skill the quickest.

The whole unit is completely self-contained and
can be built for about £3, using spare materials for
the case.

BASIC RALLY GAME IDEA

On the left of the front panel (see photograph) is
a bank of five press-switches with the names of five
cars, one of which must be selected before the unit
can operate. Next to it is a variable resistance that
is set to represent the present speed that the car is
supposed to be travelling—from 0 to 100 m.p.h.

Brake and throttle are simulated by variable
resistances. but other than identification labels there
are no dial markings round the track of the pointer
knobs: players must accustom themselves to their
particular car and use judgement in their setting.

In the centre of the front panel is a flap that
conceals a voltmeter and when the player has
adjusted the previous controls he lifts the flap to
read his resultant speed. Since | volt represents one
square of advancement on a playing board and also
represents 10 m.p.h., conversion is easy.

When the player’s car enters a corner, he sets a
rotary switch to represent the severity grading of
the corner and then presses a push-button. If the
lamp above lights up, the car is deemed to have
skidded off. Full details on how to play the game
are given at the end of this article.
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Fig. 1.

SIMULATION CIRCUIT

Fig. | shows a simplified schematic diagram of
the whole unit. A 12V positive supply is presented
to VRI, the speep control, which is arranged in a
simple voltage divider system. Since R1 is equal
to VRI, the minimum voltage output is half the
supply, ie. 6 volts.

The resistor is used because if VRI was returned
directly to earth, the input of the amplifier would
also be earth and the output to the meter would be
nil. Hence when starting off from rest the cars would
achieve a speed of nothing; racing their engines
without letting the clutch out, so to speak.

The next unit is a very interesting one that is
really the heart of the system. It is a direct current
amplifier with considerable negative feedback. Since
it is direct current that is being amplified, capacitance
coupling is out of the question and recourse must
be made to direct coupling. The circuit used is a
direct coupled d.c. amplifier which has a large input
impedance, a very large gain, and considerable nega-
tive feedback, otherwise termed an operational
amplifier. :

OPERATIONAL AMPLIFIER

Let us assume that the gain of the amplifier is
10,000 and that the voltage out is 10 volts.
would mean that the voltage at point “P” in Fig. 1
is 10 = 10,000 = 0-001 volt and considerable cur-
rent is flowing back through R, to maintain this very
low figure—virtually at earth potential. It follows
that increasing the value of R; will reduce this cur-
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Simplified circuit showing prinqiple of operation

Table 1: VALUES OF INPUT VOLTAGE TO
ACHIEVE 10V OUTPUT (where possible)

Rin Ri— R = Ri— Ri—
33k Q 4.7k Q 68k Q 83k Q
68k Q2 110V 85V 6:5V 5-75V
83k Q 9.0V max 99V 7-5V 66V
97k Q 5-4Vmax 11:-5V 8:6V 7.6V
118k Q 1-0V max 6-8V max 10-6V 93V

rent, raise the voltage at point “P” and raise the
output voltage.

R;, has the opposite effect; raising this value will
lower the voltage at point “P™ and hence the output
voltage. The analogy to accelerator and brake is
obvious; R; becomes the accelerator and R;,
becomes the brake. See Table I.

Of course R;, and R; have upper and lower
limits. The upper limits are no problem, but by
adjusting the lower limits we may readily obtain
different responses to the variable resistors. These
are set to the individual car characteristics. (See
Table 2 and Fig. 2). It will be seen from Fig. 2
that there is a choice of fixed resistors of differing
values. Which one is chosen depends upon which

switch is pressed. Then there is a small fixed resistor
common to all and finally VR2, which is the brake.
The total resistance equals R;,.
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Fig. 2. Breaking is simulated by R2 to R6
switched in the brake position R;

Table 2: RESISTOR BIAS VALUES

CAR Rin Ry R. Re
(switch (brake) (acce- (max. .(road
no.) lerated) speed) holding)
1 68k 2.2k 4.7k 6-8k
2 68k 3.3k Nil - 5-6k
3 47k 4.7k 4.7k 5-6k
4 i 47k 3-3k 2.2k 8-2k
5 56k 2.7k Nil Nil
VR 50k 5k = ¢ =
AN
Q) '

Fig. 3 shows the operational amplifier and - its
associated low output-impedance stage. The circuit
is surprisingly simple; TR and TR2 form the ampli-
fier. Since they are direct coupled as a super-alpha
pair, their individual current gains are multiplied.
Notice particularly from where the feedback is taken.
At this point (TR2 emitter) the voltage rise is
out of phase with the base of TRI and hence nega-
tive feedback.

In the prototype, the car-selection switches were
only two-pole (see components list), so another selec-
tion of fixed minimum values were not provided for
the feedback. However, from experimental work
that has been done on the prototype, and for those
readers who might prefer to use three- or four-pole
switches, values have been given in Table 2. Not
much can be gained in this way, however, and
those who wish to incorporate only two-pole switches
can be happy in the knowledge that the system works
well.

An emitter-follower TR3 provides a low-
impedance output that will not load the previous
stages. The meter is arranged so that the resistance
of the meter coil provides the emitter resistance.

L
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Fig. 3. The basic operational amplifier with the
practical feedback resistance R, \

Normaily, the collector is returned to the positive
rail directly, but the insertion of resistor R, in the
collector lead will reduce the maximum output volt-
age. This is a useful facility for those who would
like to limit the maximum speed of different cars:

values are given in Table 2. @

ROAD-HOLDING

From the meter, the current goes to a push-button
(87 in Fig. 1) which is included for three reasons.
Firstly, there will be many game moves in which a
corner is not encountered; secondly, illumination of
the lamp would give players a valuable clue as to
the position of the meter; and finally, current con-
sumption is very low at 6mA, but jumps to over ten
times that figure when the button is depressed and
the lamp lights.

The corner selection switch S6 selects, in the first
position, the battery on/off, while each of the other
five positions selects a voltage-divider such as is
shown as R, and R,. All resistors in R, are con-
nzctzd together and fed to the Schmitt trigger, while '
those in R, are selected by the car press switches.
Thus the actual voltage division that takes place
depends upon the severity of the corner and the
car selected. See Fig. 4. :

R22 S5b ,
Y Vioka
-
v

Fig. 4. Switching for road holding ability
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¢ Fig. 5. Switch trigger and lamp driver

SCHMITT TRIGGER

Transistors TR4 and TRS in Fig. 5 form a Schmitt
trigger that will trigger the output of TRS5 when the
incoming voltage rises to 15 volts. When TRS
turns on, TR6 switches off, hence nearly 6V appears
across the_lamp, making it glow. The resistor in
series with the lamp is a current limiter.

CONSTRUCTION

The constructor should start by obtaining his
bank of press switches. There are many types avail-
able and many suitable as far as the circuitry is
concerned. The panel may then be cut and drilled
to suit, following the dimensions given in Fig. 6.
The hole for the meter may require adjustment as
well as extra fixing holes.

The hole in the top right-hand corner is to view
the lamp. This was just drilled and countersunk,
but readers may prefer to use a coloured plastics
lens.

Rally driver circuit board

Practical Electronics December 1972
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Before the panel can be painted, the meter-cover
flap must be made. (Fig. 7). The two small brackets
were made from thin (24 s.w.g.) tinplate, while the
flap was made from thicker (18 s.w.g.) aluminium;
as was the panel. A small {in X }in lug was left on
each of the two top corners to fit in the &in holes
in the brackets. This provides a very simple hinge
for the flap. Notice that the flap has a 30 degree
bend across it so that it lies flat on the face of the
meter. When complete, glue a strip of felt on the
underside in order to prevent scratches on the cover
glass,

When the flap has been fitted—the meter having .
just been offered in position—the panel can be
painted and put to one side while the case is made.

Make the bottom of the case next, ensuring that
it is the same length as the panel (Fig. 8). Cut this
from $in ply for rigidity, then cut two ends from
4in ply to the dimensions given; glue and pin them
over the ends of the base. Cut the top also from a
sheet of ‘4in ply. Make sure that it is exactly the
length of the base plus the two ends, then glue and
pin it on top of the =nds.

Glue and pin %in square fillets inside the front to
take the panel, and on the base to hold the batteries.
When the glue has set, smooth all surfaces and pre-
pare for paint or polish. Fit rubber mushroom feet
to the base.
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Fig. 8. Dimensions of case construction
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Fig. 9. Wiring of front panel components
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WIRING

“All the switches, potentiometers and the meter
can now be mounted on the panel and the wiring
as shown in Fig. 9 undertaken. Seven wires lead
off to the circuit board; leave these at least 4in
long. To save confusion, it is best if these wires
are colour-coded. The battery clips are joined so
as to connect the two 6V batteries in series; the
negative wire is taken to the tag strip, and the
positive to one central tag of S6.

ﬂaq strip

ooo0

X Tocommon neg LT 1
-on tog strip To ME1+ R22 ToLPt
¥
00000000000 ®000000000000000000000000O0
o L] L]
o
o . L 4 .
{+]
o
o
[] ®
[+]
° o —
O ° . e}
(] *® L] L]
=]
L]
o
L+
L+
(] [ ] K 1 [ B K ) ]
O

Fig. 10. Layout of components on s.r.b.p. circuit board
and underside wiring

Wiring of switches S1-85
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CIRCUIT BOARD

It will be seen from the photographs that there
is ample room inside the case and that a small
circuit board will hold all the active components.
The components are arranged in two distinct sections,
sharing a common 12 volt supply line and a common
earth. A suggested wiring layout is shown in Fig. 10.

Solder all the wires to appropriate points on the
circuit board before putting it all into the case.
Check all wiring against the circuits before connect-
ing the batteries and testing. If for any reason the
operational amplifier is not functioning as it should,
adjustment of resistors in R;, or R; or both may
solve the difficulty.

When all is satisfactory it can be assembled in
the case. The circuit board sits on top of the
bottom front strip and on a similar strip at the
back, while the batteries are held by similar wood
strips glued to the case. The panel is fastened to
the fillets by four {in chrome-plated screws. Finally,
a back of hardboard may be pinned into place, its
edges chamfered and smoothed.

COMPONENTS . . .

Resistors
R1 10k Q R11 47k Q R21 82k Q
R2 68k Q R12 33kQ R22 10kQ
R3 68k (., R13 33k Q R23 100k Q2
R4 47k Q R14 22kQ R24 2:2kQ
R5 47k Q R15 15kQ R25 1kQ
R6 56k () R16 10kQ R26 33kQ
R7 33k Q R17 82kQ R27 47kQ
R8 6-8kQ R18 68k R28 68%Q
R9 47k Q R19 56k Q R See text and
R10 1kQ R20 56k Table2

All £10% $ watt carbon

Potentiometers
VR1 10k Q linear carbon
VR2 50k Q log. carbon
VR3 5k Q linear carbon

Transistors
TR1, TR2 2N2926G
TR2, TR3, TR4, TR5 2N2926R or O
TR6 2N2196

Meter

ME1 Voltmeter 10V f.s.d. type MRA38 or similar

Lamp
LP1 6V 0-06 A m.e.s. with holder.

Switches
S1 to S5 Push button 2 or 4 pole changeovers
on common frame with reset, or separate toggle
switches
. S6 2-pole, 6-way rotary wafer switch
S7 Single-pole, push button on/off

Batteries ’
B1, B2 6V each style PP1 (2 off)

Miscellaneous

Battery connectors (2 pairs)

Aluminium panel 16in x 4in

Plywood #in for case and in square section
strip

Component wiring bodrd or printed circuit board
approx. 4:5inx 4in or less

Glue, pins, knobs -
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Components mounted on rear of rally driver front panel

GAME PREPARATION

A large sheet of card is obtained (the larger the
better) and a road route marked out on it containing
plenty of junctions, bends and corners of differing
severity. Hazards, landmarks, buildings and other
obstacles can/be incorporated to choice. It is worth
marking lanes into spaces or car-lengths. Mark a
starting/finishing line. and grade each corner and
hazard.

5 )
PLAY 0 i

Toy cars are placed in each lane at the starting
line. Players' may toss a coin for choice of lane.
The last player to place his car has the privilege of
moving off first. Each player specifies which type
of car 'he is using and of course must stick to it
throughout the game. A note is made of all choices.
There is no limit to the number taking part, and
~any number of players may specify the same type
of car.

In his turn, each player adjusts VR! to his present
speed. presses the switch for his type of car, then
adjusts brake and/or throttle to his satisfaction. He
lifts the flap and reads the voltmeter to the nearest
whole division. Once he has lifted the flap he cannot
readjust the controls until his next turn; he must
lower the flap again afterwards. The player then
moves his car the number of car lengths equal to
the meter reading up to a maximum of ten lengths.

If during the course of this move he encounters
a corner, he sets S6 to the numbered grading of that
corner, from 1'to 5, with “I" being a slight bend
and “5" the inside track of a hairpin. He then
presses the button and if the lamp lights he spins
off the track and misses the next turn. The turn
after that he restarts from where he spun off.

e ——— T
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DRIVING GAME

LANE DISCIPLINE

Only one car is allowed in a square at a/time.
Changing lanes is permissible, provided that in the
lan= into which he wishes to move or cross, there is
no car nearer than four lengths behind; that is,
there must be three clear lengths.

Cars wishing to overtake another may therefore
be boxed in by a third and in these circumstances .
he must match his speed. with the slower car in
front. Failure to do so—that is, if his move would
ordinarily take him beyond the car in front—means
that he again must spin off the track and miss a
turn.

Of course, players may use this technique deliber-
ately to force a car behind off the road, and there
will be many cases where a player over-compensates
or grossly mishandles*the brake, bringing his car to
.a halt in the path of another. Unless .the one behind
can overtake without hindering a third, or unless he
too can halt, then he must spin off and miss a turn.

CONCLUSION

Constructors preparing a track may have as many
bends as they wish, but at least one good straight
should be included—particularty if the top speed
of some cars is limited in the manner described.
Hazards such as chicanes and islands could also be
introduced and constructors should bear in mind that
the inside lane on a bend may have fewer car-
lengths in it, but rate a higher corner-severity.

Much of the success of the game and the enjoy-
ment derived is in the road layout, and it will prob-
ably be worthwhile to collaborate on this with
someone who has had real rally driving experience.y¢

#
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SOVIET SPACE PROBES

Some additional information has
now become available from Russia
which relates to the Mars-2 and
Mauars-3 space probes. Some of the
work done by Mars-3 has already
been reported here. The additional
information was obtained with
infra-red radiometers operating in
the 8 to 40 micrometre band.

The system of measurement was
such that the tracks of the probes
went from the southern hemisphere
to the northern hemisphere of
Mars, going through the seasons
and all parts of the day. The
temperature of the surface of Mars
was plotted through these periods
and showed that the variation was
from —13°C to —93°C.

From this data a clue can be
obtained as to the structure of the
surface, and the climate can be
assessed. The low temperatures at
night seem to indicate that the sur-
face cools quickly after sunset. If
this is the case then it points to ihe
heat conductivity of the surface as
being low and consistent with dust
or dry sand in a comparatively rare-
fied atmosphere.

Generally speaking, there was a
difference between i{he dark areas
or seas, and the light areas or con-
tinents. The seas were warmer by
some 10°C and this is no doubt due
to lower reflective power in ihese

areas. This is true of one special
area, a dark region known as
Cerberus, which lies north of the

Cimmerian sea. It is likely that the
higher heat conductivity 1s due to
rocks projecting from the surface.

In  February when the probe
Mars 3 was in the region of ihe
northern ice cap the infra-red
radiometer recorded a temperature
of —110°C. Such a reading indi-
cates that the polar cap consists
mostly of solid carbon dioxide.
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This cap remains all through the
year. There is also indication of
some water-ice. The southern ice
cap disappears in summer.

DRY MARS

The Soviet scientists have said
that it is possible that the north
polar cap contains more carbon
dioxide and water than in the whole
of the Martian atmosphere. The
actual precipitation of water on
Mars is about 0:02 of that of the
earth’s atmosphere.  Mars, there-
fore, is much drier than earth based
experiments and measurements indi-
cated.

The dust storms on Mars still
remain a mystery. Measurements
have shown that the particles of
dust are about one micrometre in
size. These would settle very
slowly, thus these dust clouds often
endure for up to three months.
One thing that has been noted with
these clouds is that an increase in
wavelength of observation can make
them more transparent to the scan-
ning photometer. Some particles
are found to be as much as ten
micrometres in size but these settle
very quickly.

It is interesting to note that the
two spacecraft from the Soviet
Union have relied on astrophysical
instruments for their observations
whereas the United States have
relied mostly on television. Such
combination of observations should
yield a much more positive accumu-
lation of data for comparison.

So far the information from ihe
various probes since 1965 has led
to comparisons of earlier measure-
ments. For example, in 1969
Mariner probes 6 and 7 recorded
atomic hydrogen levels substantially
higher than those recorded by Mars-
2 and Mars-3. The possible explana-
tion is that either there is now a
smaller amount of water vapour
present, or that the temperature has
fallen.

Finally, the presence of a shock
wave due to the solar wind
interacting with the upper levels of
the  Martian  atmosphere, was
detected.

GALAXY THAT EXPANDS
FASTER THAN LIGHT

Radio telescopes at California
and Massachusetts, working as an
interferometer with 100 million

wavelengths as a base line, and
enabling changes of 0-001 second of
arc to be detected. were focused on
the source 3C 120, a quasar.
Astronomers D. B. Shaffer, M. H.
Cohen, David Jauncey and K.
Kellerman were examining the fine
structure of this source and when
they compared the present results
with some made about zight months
before, they observed considerable
structural changes in the source.
The movements observed, when

reduced to a measurement of
velocity, indicates that the “blobs™
of matter were moving apart at two
to three times the speed of light.

There have been previous records
in two quasar explosions which
indicated speeds faster than light.
However. the uniqueness of this
new result lies in the fact that
whereas the two previous events
were quasars with a high red shift,
about which some astronomers now
have doubts, the results from 3C
120 are from a source of quite low |
red shift. In this case there is no
longer the criticism that the
apparent high speed is because the
distance from the earth is much less
than supposed. The distance of 3C
120 is not in question. The situation.
has thrown the whole problem into
a turmoil again.

CRUST OF THE MOON

The artificial  production of
seismic events on the moon by
crashing spent stages and lunar
module ascent stages plus one
authentic meteorite of about six
feet in diameter, have now pro-
vided a great deal of data from ihe
seismic observatories on the moon.
Altogether there have been about
six artificial impacts and these have
enabled the reflections from the
various layers of the moon to be
measured. )

There is a sharp increase In
velocity from 0-lkm per second at
the surface to Skm per second at
a depth of 10 kilometres. These
figures are consistent with the struc-
ture of the moon soil and frag-
mented  rock. As the depth

" increases the velocity would be ex-

pected to increase due to the com-
pacting of the rocks. At a depth
of about 25km there is a sudden
increase in velocity to 6:8km per
second and this continues down to
a depth of 65km. Down to 25km
the structure is consistent with
basalt but from there on to the
65km level there must be some
other type of rock. At this level
also there is another change in
velocity which rises to 9km per
second. The geologists working on
the projects maintain that this indi-
cates a major structural boundary
which may be the junction of the
crust and the mantle.

The meteoritic impact revealed
that the upper mantle velocity was
similar to that of the carth with a
velocity of 82km per second. If
this is so. the moon may have a
mantle similar to earth.

The measurements also suggest
that there is a core at a depth of
about 600km. This is the first direct
evidence of a core. Having got so
far, the last opportunity for direct
observation comes in December
with Apollo 17. At the moment it
would seem that the crust of the
moon is twice as thick as that of
the earth.

1025




by K.Lenton-Smith - ..

LECTRONIC MUSIC (as distinct

from amplified conventional in-
struments) is often thought to be a
relatively modern subject. In one
sense it is, if Music Concrete is
implied. In its real sense, the roots
go back nearly 150 years, the recent
pace having accelerated through
technological advances.

C. G. Page described his music
production methods in 1837 in the
American Journal of Science in an
article entitted '""The Production of
Galvanic Music''. In the following
year, C. E. L. Delezenne published a
paper describing how a contoured
iron wheel, rotated in front of an
electromagnet, could produce a
musical signal.

Professor Thaddeus Cahill
patented his Teleharmonium in 1897,
consisting of 58 alternators. As
amplification was then unheard of,
each alternator produced a musical
frequency which could be played
directly into a telephone system: the
sine wave outputs could be mixed to
produce various tone colours—so
pointing the way for those who were
to lay down, some 40 years later, the
basic principles behind many modern
electronic musical instruments.

MUSIC CONCRETE

The BBC Radiophonic Workshop
and Daphne Oram are names that
will be familiar to those interested in
Music Concrete.

To produce this kind of music a
tape recorder with 12 interchangeable
capstans is required: with this, any
sound may be recorded to produce a
chromatic scale, provided that the
source frequency is fairly steady.
Re-recording this tape at different
tape speeds on another machine
will provide super- and sub-octaves
of the sound source: careful cutting
and splicing of these tapes can be
done to produce a musical com-
position containing brilliant arpeg-
gios and other unusual effects. A
drum, cymbal (a very complex sound)
or even a tap dripping into a basin
are typical of the sound sources used
in this work.

Rhythmic sounds are normally
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produced by tape loops, perhaps
using the basic source after its
frequency has been taken down
several octaves. After rhythm,
melody, and special effects have
been combined and reverberation
added, the end result will either be
fascinating or unpalatable—accord-
ing to one's personal taste.

This type of work calls for several
tape recorders and other special
equipment, such as variable tone
sources, re-iterators and reverbera-
tion devices. It is thus somewhat
out of the amateur’s field, except for
the most rudimentary experimenta-
tion. The author admires the patience
and skill of those prepared to make
their music this way, but this type
of work is not, of course, Strictly
Instrumental.

EARLY INSTRUMENTS

No real progress was made until
amplification became a reality. Then,
many ingenious inventions followed,
most of which are now merely in-
teresting curios.

The Trautonium, developed by Dr
Friedrich Trautwein of the Radio
Research section at the Berlin
Academy of Music, was demon-
strated in Berlin in 1930 and created
considerable public interest.

The circuitry was fairly simple—
an amplified relaxation oscillator:
later versions had some tonal varia-
tion and an improved fingerboard.
It was the electronic equivalent of a
one-string-fiddle, the charge-
discharge characteristic of the neon
tube being the same sawtooth as
obtained by drawing a bow over a
string.

Another early instrument was the
Theremin, which employed the prin-
ciple of heterodyning two r.f. oscilla-
tors to produce an audio beat-note.
Frequency variation of one oscillator
was achieved by hand capacitance,
using a small antenna: the player
thus had to ‘‘feel'’ for his pitch, much
like a string player. Though rapid
passages were impossible, it was
effective as a legato, solo instru-
ment: vibrato and glissando were
easy to accomplish.

Martenot produced a similar in-
strument, using a fingerboard to
alter capacitance in the inductively
coupled circuit.

MONOPHONIC

It is easy to overlook the fact that
a number of highly skilled musicians
play monophonic instruments (brass
and reeds, for example). Whereas .
the pianist or organist might be
disinclined to consider a melody
instrument, a monophonic device
still has its uses.

The Hammond Solovox came on
the scene about 30 years ago and
was used by small bands as another
solo voice. The fact that it soon had
a number of imitators was proof of its
success. The small, three-octave
keyboard was designed to be fixed
adjacent to the upper half of a piano
keyboard, the master oscillator cover-
ing the entire 37 note range. Three
divider stages followed and, with the
master oscillator, their outputs were
labelled, Soprano, Contralto, Tenor
& Bass. Any one—or combination—
of these could be switched to a com-
mon busbar feeding a series of five
tone filters. With a knee-operated
swell and controls for attack and
vibrato, the Solovox was a useful
instrument in any small ‘'combo’’.

The monophonic instrument can
only sound one note at a time (or its
suboctaves), whereas the organ/
electric piano is fully polyphonic. in
looking at earlier instruments, the
development of polyphonic instru-
ments has been ignored on this
occasion: this is because the
youngest member of the monophonic
family—the Synthesiser—is important
to many of today's musicians and
constructors. The last few para-
graphs may thus have helped, in a
way, to trace its ancestry.

THE SYNTHESISER

From the circuitry point of view,
we have come a very long way from
the Trautonium! The attraction of
the modern synthesiser is, however,
the same as it was over 40 years ago—
an entirely new sound. Multiple
recording can produce existing, and
often weird results.

The complexity of voltage con-
trolled oscillators, envelope and
noise generators, modulators, etc.
means that the polyphonic syn-
thesiser is still a twinkle in the eye
of its commercial father. 1.C. manu-
facturers are going through the
throes of over-capacity: it may well
be that they will turn their attention
to simplifying the production of a
polyphonic synthesiser at some
future date.
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TAPE HEADS

We are gradually obtaining more information
about the Truvox tape heads we have, we'are told
that these have been wound in a very ingenious
way 80 that winding may be coupled either in
parallel or in series depending whether high or low
impedance is required. We also have matching
erage heads and now offer these in pairs. 1 record
and 1 erase head. Price of the 2 track 48p per
pair. 4 track 75p per pair. Pair mounted on
plate 45p extra.

I R.P.M, MOTOR
Made by the famous Smitha Company. 240V
30 cycle mains working. Ideal motor to drive
clock mechanisins, Price £1 each or 10 for 29,
DRILL
CONTROLLER
NEW KW MODEL
Electronically changes
speed from approxi-
mately 10 reva. to
maxinwutn. Full power at
all apeeda by finger-tip
control.  Kit includes all
parts, case, everything and
full instructions. £1-50 plus
13p  post and insurance.

Made up model also avail-
abie. 22.25 plus 13p P. & P.

MAINS OPERATED CONTACTOR

220/240V 50 cycle solenoid

with laminateld core =0 very

silent in operation. Closes 4

circuits each rated at 10 amps,

Extremely well made by a

German Electrical Conipany. «

Overallsize 2}in x Zin x 2in.

£1-50 cach.

HIGH ACCURACY THERMOSTAT

Ures differential comparator [.C. with thermistors

as probe. Designer elaiins temperature control

to within 1/7th of a degree. Complete kit with

power pack £5-50,

AUTO—ELECTRIC CAR AERIAL

with dashboard control switch—tully

extendable to 40in or fully retrac-

table. SBuitable for 12V positive or

negative earth. Bupplied complete

with fitting instructions and ready

wired dashboard switch. £5-75 plus

23p post and insurance.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Seli-regulating
temperaturc control. 50p post frec.

MULTI-SPEED MOTOR

Replacement in many well-known
food mixers. H¥ixspeedsare available
00, B30 and 1,100 r.p.m. from either
or both of the nylon sochets (where the
beaters of the food mixer normally %

go) and 8,000, 12,000 & 15,000 r.pan. e
(ideal potishing specd) from the main dive shaft,
This drive shaft ix lin digmeter and approvi-
mately lin long. A further point abont this
motor ix that being 230/240V a.c.-d.v. deries
wound its speed may be further controlled with the
use of our Thyristor contratler. This iv a very
powerful and useful inotor size approa, Zin dia, x
ain long, mains 230/240V.  Price 88p plus 23
postage and invurance. 12 or niare post free.

ISA ELECTRICAL PROGRAMMER
Learn in your sleep:
Have radio playing and
kettle  boili as  yau
awake —switeh on lights
to ward off intruders—
have warm  house to
come honie to. All these
and many other things
you cap o if you
invest in an clectrical
programner. Cluck by famous maker with 154
onfoff switch. Hwilch on time can be set any-
where to stay on up te 6 hours, Independent
60 minute memory jogger. A beautiful unit.
Price £1.85 + 20p P. & P. or with glass front
chrome bezel 75p extra.

MULLARD 4 1 4

UNILEX AMPLIFIER
We demonstrate these daily and
almost always a sale results; it really
is a cracking amplifier, Only Mullard with their
know how could have made it posaible at thialow
price. S8PEC:—Mains operated. 4 watts music or speech per channel.
Double wired power supply eliminates cross talk. Harmonic distortion
less than 29%. Frequency response 50hz-16Khz. Input suitable for pick
up tuner or mierophone. 6 month guarantee. Only £8-95p + 30p postage
and insurance.

THYRISTOR LIGHT DIMMER

For sny lamp up to lkw. Mounted on switeh plate to fit
in place of standard switch. Virtually no radjo interference.
Price £2-85, plus 20p post and insurance.

TANGENTIAL HEATER UNITS

This heater unit is the very latest type, most efficient, and quiet running.

case or cabinet.

DISTRIBUTION PANELS
Just what yon need for work bench or lab.
4 % 13 amp sockets in metal box to take

standard 13 amp [used plugs and on/foff switch with neon warninglight. Supplied
complete with 6 feet of tlex cable. Wired up ready to work. £2-25 plus23p P.'& P,

THIS MONTH'S SNIP

BATTERY MOTORS. A bargain parcel of 7 motors for £1. Some not as large
ad a postage stainp and only }in thick, largest is 1§in x 1}in dia. Some
work off 1}V xome as high as 18V,  These motors are used in racing cars,
power toys, etc. The largest is so powerful that it will drive a Mini drili,
nodel lathe, or similar. This is a 4 pole motor, optimum working 163V
but very powerful even as low as 4} V.

Don't miss this wonderful snip.

Is as
fitted in Hoover and blower heaters costing £18 and more. We have a few only.
Comprises motor, impeller, 2kW element and 1kW element allowing switching
1, 2 and 3kW and with thermal safety cut-out.Can be fitted intoany metallined
Only need control switch. £8-80.
2kW  Model as above except 2 kilowatts £2.50.
Don't miss this. Control Switch 36p. P. & P. 40p.

TIMAC 24 hour 15 amp Clock Switch. Self-contained unit for flex
connection to the mains. Clock switches 2 onfoffs per 24 hours.
Operates a 13 amp awitch, Ail neatly made up in an ivory
moulded case with outlet wocket. The only snag is that the
outlet sockel is the continental type. Plugs for these can be
brought in this country alternatively you could fit n connector
strip in place of the outlet sucket. Overall size of this unit is
approv. 47 x 24" - 37 and the clock hax a clear perapex cover which iy
easily removable for reprogramming. Ideal for blanket controller, ete.
Price £2-75 each.

STANDARD WAFER SWITCHES

standard size [lin wafer—silver-plated J-amp contact,
standard Jin sapindle 2in long— with locking washer and nut.
No.of Poles 2 way 3 way 4 way 5 way 6 way Rway 9 way 10 way {2 way
I pole 40p 40p 40p 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 40p 40p 40p 40p 70p 70p
3 poles 40p 40p 40p 40p 70p 70p 7T0p 95p 95p
4 poles 40p 40p 40p 70p 70p 70p T0p 1.20
5 puley 40p 40p 70p 70p 95p 96p 85p
i poles 40p 70p 70p 70p 95p 95p 95p .
7 poles 70p  70p 70p 95p £1.20 £1.20 £1-20 £1-95 £1-95
R pales £1.20 £1-20 £1-20 £2.20 £2-20
9 poles 70p 70p 85p 9bp . g
10 polex 70p 70p 85p
1] poles 70p 95p 95p

12 poles 70p 95p 95p £1-20 £1.70 £1-70 £1.70 £3.20

MULLARD AUDIO AMPLIFIER MODULE

UsesT4 transistors, and has an output of 300mW into
X ohms speakers.  Input suitable for erystal mic. or pick-up.
9V battery operated. Size2inlong x 1}in wide X linhigh.
SPECIAL SN1P PRICFE 80p each. 20 for £5:40,

13 AMP TWIN GANG SOCKETS

Offered at less than wholesale price your oppor-
tunity to replace those dangerous adaptors—
hrown bakelite flush mounting—standard fitting.
Unswitched 20p each, separately switched 30p
each. Separately switched and with neon onfoft
indicators 45p each. Less 109, ten or more + 20p
postage if order under £5.

resiatance  circuit, house

wiring, car electrice. Tests

polarity of diodes and rec-

tifiers.  Also ideal size for

conversion to signal injector

AMPLIFIER IN CASE WITH
SPEAKER

Marketed by WBritlsh Relay ander the name
Luxistor. Thisisin a very neat look ing cabinet and
i1 ideal around the home or in the workshop for
a matehing transtormer and volume control and
amplifier may be powered by an internal 9v
battery or an external 110v source. Speaker ig an
R-A eliptical 6" x 3}” 10,000 gauss. The amptifier
proper it a Newmarket niodel ref. P.C.4. Price

POCKET CIRCUIT TESTER

Test continuity of any low

(circuit supplied). 80p or 2 for

§0p post paid.

trouble shooting or for testing out a quick lash up.

Size approx. 9}"x6}"x3}" deep. Input is via

£8-50 each, 10 for £81.50. Poat and insurance 20p.
BAKELITE INSTRUMENT

CASE

Size approx. 6]"x 31" x2"
deep with brass inserts in four
corners and bakelite panel. This
is a very atrong case auitable to
house instruments and special rigs,
ete. Price 45p each.

TELEPHONES
Complete as illustrated. Bave
your legs, time and temper,
simply by putting in some
telephones. Ex-G.P.O., not
new—but guaranteed in good
condition and serviceable.
Supplied with diagram and
instructions showing how to
connect. Price 75p each +30p
post or 2 for £2 post pald.
Ajso available wseparately, dials and handsets
50p each + 20p post.

ROCKER SWITCH

13 amp self-Axing into an oblong hole,
size approximately 17 x 17 6p each,
10 tor bdp.

SLIDE SWITCHES
8lide Switch. 2-pole changeover panel

8p each, 10 for 54p, 100 for £5-10. 500
for £24. Ditto as above but for printed
circuit $p each. 10 for 45p. 100 for 24-28,
Sub Minlatare 8lide Switch. DPDT 19mm
(1in. approx.), between fixing centres. 13p each or
10 for £1-08.

EDUCATIONAL KITS —all
pictorial instructions

with

THIS BALANCE
KIT FREE
Eagle educational
kita, Japanese
made these are
excellent  value
for money. We
de not expect
to be able to
repeat this offer once stocks are sold. Brief des-
cription of each kit is given below and with 3 kits
or more we give FREE an accurate 11 plece
balance kit. Price of kits 40p each post paid.
Special price for all 8 kits £8 with free balance kit.
KA2 Lens Kit. Eleven parts, including candle,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.

KA8 Water Pump Kit, Thirteen parts. Top ot
pump is transparent so that operating parts may
be observed. 8mall parts are brightly coloured to
be seen easily while working. Three types of
pump may be made: Lift pump. Force Pump and
Force Pump with reservoir and nozzle.

KA4 Burner Kit. Eleven parts. Transparent covers
allow the operation of buzzer to be seen. Illustrates
and teaches how electromagnetism with an
automatic switch results in an operating buzzer.
KA8-2-Pole Motor Kit. Twenty-four parts
including enamel wire, armature and pole piece,
etc. Motor operates from 1} volt battery. Illus-

trates and teaches how electro-magnetism operates
a motor.

SP Change over spring return 230+ 1 amp 10p.
KA?7 Electro-Magnet Kit. Fifteen parts, includes
compass. Makes two electro-magnets, one with
vne layer of wire and one with several layers of
wire. Picks up tacks, nails and any small parts
showing how magnetism works.

KAS Current and Resistance Kit. Twenty-nine
parts, including bench and light bulb. Conduct
interesting and educational projects to learn the
application of “OHMS8 LAW" and see the difter-
ence in current and resistance with different
types and lengths of wire.

KA9 Bell Kit. Eight parts, including bell and push
button switch. Build a complete electric bell and
aee how the hamimer in triggered to make the
bell ring.

KA10 Morse Key trigger and Dell kit. 25 part kit
easy to construct, simple to operate.

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits made by the fanmons Plessey Company. A once-
in-a-lifetime offer of Micra-electronic devices well below cust of manufacture.
The parcel contains 5 ICs all new and perfect, first-grade device, definitely not
sub-standard or seconds. 4 of the 1Cs are single ailicon chip (:P amplifiers.
The 5th is a monolithic NN miatched pair.  Regular price of parcel well over £3.
Full circuit details of the ICs are included and in addition you will receive a
list of many different ICs available at bargain prices 25p upwards with cirenits
and technical data of each. Complete parcel only £1 post paid.

DON'T NISS THIS TERRIFIC BARGAIN.

i~ MULLARD I.LF. MODULE
MULLARD AUDIO AMPLIFIERS. All in module
form, each ready built complete with heat sinks
and connection tags, data supplied.
Model 1133 300m watt power nutput 75p.
Model 1172 750 watt power output 85p.
Model EP9000 4 watt power output £1-45p.
10% discount if 10 or more ordered.

J. BULL (ELEGTRIGAL) LTD.

(Dept. P.E.g 7 Park Street, Croydon CRO 1YD

Callers to 102/3 Tamworth Road, Croydon. .

0-8 AMMETER
2in square full on for lush mount-
ing. Movingiron instrument. ldeal *
for charger. Price 80p each. 10 for|~

NUMICATOR TUBES
For digital instruments, counters, timers,
clocks, ete. Hi-vac. 3. Price £1:45
cach. 10 for £13,

12-WAY SUB-MINIATURE

MULTI-CORE CABLE

7-0076 copper cores cach core P.V.C.

insulated and of different colour. P.V.C.

covered overall and approx. 3/16in thick.
Price 20p per yard.

3 p LIGHT CELL
< Alnost zero resistant in sun-
light increases to 10K Ohins
\ S

in dark or dull light, epoxy
resin gealed. Size approx. lin dia. by {in thicke
Rated at GOOMW, wire ended. 43p with circuit,
Also ORP 12 light ccll 46p.

‘Where postage is not stated then orders
over £3 are post free. Below £3 add 20p.
Semi-conductors add 5p post. Over £1 post
free. 8.A.E. with enquiries please.
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€) Basic Operational Amplifiers

N operational amplifier is essentially a high gain
direct coupled amplifier which makes use of
positive or negative feedback to control its overall
characteristics. ~ Originally the term operational
amplifier denoted a circuit which performed a mathe-
matical operation (such as, summation, differentia-
tion, integration) in analogue computing. However,
their applications are now extended to cover many
fields; instrumentation and measurements are but two
examples.

The required overall response of an operational
amplifier is usually obtained by connecting feedback
components externally from the output terminal back
to the inputs. A differential input allows a con-
siderable flexibility in the feedback configuration and
also allows a reduction in d.c. drift because of the close
matching of the input characteristics.

BASIC FORM

The basic form of the operational amplifier feedback
circuit, illustrated in Fig. 3.1, shows that the voltage
at the virtual earth (or summing point) is very small
and tends to zero for an infinitely large amplifier gain.

For this type of circuit where the output is fed back
towards the input in such a way as to reduce it, the
overall characteristics become almost independent of 4
(the gain of the amplifier without feedback). The
assumptions in the formula are that e is zero, no current
flows into the amplifier terminals, and that 4 is much
greater than G (the overall gain with feedback).

Summation of currents at the virtual earth point
must always be zero. The overall gain is given by:

Vo R,

C=v="R

The minus sign indicates a phase inversion.

Amplifiers of this type have a considerable isolation
between input and output and many variations are
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' GLOSSARY

OPERATIONAL AMPLIFIER A low frequency
amplifier, often used to perform mathematical
operations.

DIFFERENTIAL INPUT An input applied
between two input terminals.

VIRTUAL EARTH Low impedance signa! point.

OFFSET ERRORS Errors produced by voltage
or current imbalance in the input stages.

COMMON MODE INPUT RANGE The
maximum signal which can be applied simultaneously
to both inputs.

possible. The input impedance is equal to R,. If
R, equals R, the circuit gives unity gain where a sign
change (inversion) is required.

INVERTING AMPLIFIER AND ADDER

If a separate resistor is used for each input, as in
Fig. 3.2, then current summing occurs at the virtual
earth, with excellent isolation between inputs. For
the first input the gain is

Rrn
G=-F%
Therefore
o ((Revy o (Rew Ren }
Vo = lRl)V‘* 7 ) R )




A
R2
o -
R1
A o
¥
0

¥ ¢=— 4+
Yo
)

%l Fig. 3.1. Basic form for an operational amplifier

0 AAN
] L Rep
—AW -
2 R2
A o
v, +
3 R3 Y
f ©
% Fig. 3.2. Virtual earth addition amplifier
o +
A —————0
v, ém -
Yo
O

%‘ Fig. 3.3. Unity gain follower amplifier

2

jnz

gY

Yo

—0

%/ Fig. 3.4. Non-inverting amplifier with gain

R1

|

4 4%
Res
o A -
'
———————0
R2
o AAA— +
A % Yo
Ry
—0
% Ry=k, Reg= Ry
Fig. 3.5. Differential amplifier
AN
[F]
+C' Rt
i vy -0V
b——O
- 04V o
¥ + y
0
R3
5

Fig. 3.6.

TYPICAL DC CONDITIONS SHOWN (R2=R3)
AC coupled inverting amplifier
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The amplifier input bias current in Figs. 3.6 and 3.7
provides the voltage drop across the resistors
R2 and R3. Since this current is low, then low

A TYPICAL DC CONDITIONS SHOWN (R3=R2)
Fig. 3.7. AC coupled non-inverting amplifier I
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NON-INVERTING AMPLIFIER

For a non-inverting amplifier the input is connected
to the non-inverting terminal of the i.c., while negative
feedback is applied as shown in the diagrams. Feed-
back is now effectively in series with the input signal and
care must be taken to make sure that the common mode
input range of the amplifier is not exceeded.

A unity gain follower is shown in Fig.3.3 where all the
output voltage is fed back in series with the input.
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(c) AC COUPLED, SINGLE SUPPLY

Fig. 3.9. Practical non-inverting amplifiers with
ten times gain

This gives a high input impedance, a low output

impedance, and unity gain, The non-inverting ampli-

fier with gain (Fig. 3.4) also has a reasonably high

input impedance. The gain for this arrangement is
R, + R; R;

G="r ='*x

DIFFERENTIAL AMPLIFIER

The amplifier in Fig. 3.5 uses both inputs to amplify
the difference between two signals. The gain can be
equal to, greater than, or less than unity.

R
Vo = —= (¥ — V1)

D.C. CONDITIONS

The amplifiers are designed to run from both positive
and negative supplies with both input terminals and
output terminal near earth potential (for a zero input
signal) so that direct coupling can be used.

To maintain the correct d.c. conditions the ampli-
fiers require a resistor from the output to the inverting
input and a resistor from the non-inverting input to
ground. Each input terminal should have the same
d.c. source resistance to minimise the effects of input
voltage and current offsets.

A.C. AMPLIFIERS

Although the amplifiers are basically designed for
direct coupled use they are equally suitable for a.c..
applications. In these cases d.c. blocking capacitors
are used in the signal paths. When electrolytics are
used, care must be taken with the d.c. biasing conditions
since many circuits maintain little or no bias across the
capacitors,

Low leakage tantalum capacitors are preferred, or
two high grade electrolytics may be used back to back.
This problem can sometimes be avoided by using a
single supply rail.

For the inverting ampiifier circuit of Fig. 3.6 the
input impedance is equal to R, and the low frequency
bandwidth is determined by R1 and C!. For the non-
inverting amplifier in Fig. 3.7 the input impedance is
approximately equal to R,.

PRACTICAL CIRCUITS

Some practical circuits for a.c. and d.c. use with a
741C integrated circuit (or equivalent) are shown in
Figs. 3.8 and 3.9. The connections given are for the
TOS version. The ceramic decoupling capacitors should
be connected as close to the integrated circuit as pos-
sible. The capacitors in the a.c. coupled circuits
with dual supplies only have a small bias across them
and should be tantalum types.

Next month: Part 4 looks at one of the most
useful i.c.s, the Schmitt trigger.

BINDERS
Binders for P.E. are available price £I, including postage and
packing. State Volume Number required.

Orders for Binders should be addressed to Binding Dept.,
IPC Magazines Ltd., 68, Great Queen Street, London,
w.C.2.
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HIS project describes some simple circuits for pro-

ducing sounds which somewhat resemble the
cries of small animals. It should interest readers
who are looking for something amusing. which is
easily constructed. and can be used to intrigue their
friends.

The “‘owl™ described here is just one of & large
number of possible variations of the basic design
and makes an ideal present for children or the girl
friend.

Because the idea is so versatile it can be made
simple for beginners or rather more complex for
advanced constructors; 1n fact this i1s a very good
first project as there are no problems with tolerances
or setting up, and only the cheapest components need
be used.

The finished animal can be made extremely attrac-
tive if a little care is taken with the external detail.

1032

By A. R. Cuff

Simple to build and capable of endless
variations, this toy will provide hours of
amusement for children and adults alike.

THE SIMPLE MODEL

The basic element in all the units is the astable
multivibrator which is uscd in various combinations
to produce a wide variety of animal and bird sounds.

In the simplest design as shown in Fig. 1 a single
note astable is turned on and off by a mercury
switch. The mercury switch (for those who have not
encountered them before) is a scaled tube containing
mercury which is free to move about. Two contacts
scaled into the glass form a switch which is only
closed when the mercury covers both. Thus when
this switch is used in the model animal it can be
arranged so that the animal only emits a noise when
tilted.

Also shown in Fig. 1 is a capacitively-coupled
single-transistor amplifier to provide sufficient
volume to operate a small 8 ohm speaker. and
also to avoid excessive loading of the oscillator.
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Fig. 1. With just a simple multivibrator and
amplifier a toy animal can be built which emits
a squeak each time it is lifted
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Fig. 2. With two multivibrators in cascade, a more
complex sound is produced somewhat resemb-
ling the miaow of a cat
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Fig. 3. With three muitivibrators in cascade the owl sound can be produced. Variation of the base
resistors or capacitors in any or all of the multivibrators will produce different sounds

J

Thus the creature remains silent until picked up
when it mysteriously squeaks!'

MULTIVIBRATOR DESIGN
In order to successfully design the astable of
Fig. I, two important points must be kept in mind.
Firstly, that the frequency of the oscillation is given
by the expression
1

fHD = §69® s, % Cpy + Ry % Cro)
so that the approximate frequency must be decided
before construction is started (1kHz gives a pleasing
tone).

Secondly, to ensure oscillation the value of the
base resistors must be small enough to provide
sufficient base current to cause saturation of their
respective transistors.

Practical Electronics  December 1972

This can be written as Ry =< hp. X R where
hpg 18 the current gain of the transistor.

However, since most constructors will be unable
to measure the current gain it is safer to ensure that
the base resistors are not more than 10 to 15 times
the value of the collector resistors, especially if
unmarked transistors are to be used. Thus if Rg is
10 kilohms then R should not exceed 150 kilohms.

For the sake of simplicity the base resistors are
made equal in this circuit.

ADDING SOPHISTICATION

The next step to improve the sound effect is to
add a second astable as shown in Fig. 2.

In this version the entire circuit of Fig: | is used
as the collector load for another, slower astable.
The frequency at which this circuit oscillates can be
varied from about IHz to approximately half the
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to the lid

Fig. 4. Layout of the components on the
board panels. (Standard Veroboard was not used

in the prototype. Miss alternate tracks if this
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layout is followed.)

COMPONENTS . . .

Resistors

R1 10k 2

R2, R3 150k} (2 off)
R4 10k Q

R5, R6 56k (2 off)
R7 10k Q2

R8, R9 120k (2 off)
R10 10k Q2

R11 68k (2

R12 6-8k Q2

R13 100Q

All W - 109% carbon

Capacitors
C1

C2,C3
C4, C5
Ce, C7

C8
(0]

64pF 10V elect.

4uF 10V elect. (2 off)
1uF 10V elect. (2 off)
0-003uF (2 off)

10uF 10V elect.

64, F 10V elect.

Transistors

TR1-7 BC108 or similar (7 off)

Transformer

T1

Switch

S1

Transistor audio output transformer (Eagle

LT700 or similar)

Mercury switch

Miscellaneous

LS1
B1

23in 8} speaker
9V battery type PP3

RTo battery +ve

Vero-

felt or other suitable material for decoration

0-1in matrix Veroboard, custard tin (or similar)j
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*Information on our sophisticated
but low-costkits . . .
*New 1214 Audio Range. Build your K&

system in a few evenings.

*New loudspeaker range.

*Unbeatable quality and speci-
fications.

*Incredibly good value for your
money.

*New continuous credit and no-
deposit terms. Even includes instru-
ments.

*Over 30 new models.

*Over 130 models in range.

*Packed full of invaluable
information about the world’s finest
electronics. ..

It'’s New. It's the biggest Audio/
Instrument kit catalogue in the UK. And
it's absolutely FREE

Our new jumbo size Heathkit
catalogue is full of good things : low-cost
Testers and Instruments, Metal Detectors, Electronic
Calculator, Intercoms., Amplifiers, Tuner/Amplifiers,
Tuners and Loudspeakers —there's even a Battery
Charger.

You name it, Heathkit can supply. What's
more, you can build everything yourself. Heathkit
help you each step of the way. Simply follow the
Heathkit step-by-step construction manual. It's

like painting by numbers but with something unique at

the end of it. Fantastically satisfying, and less

expensive than buying readymade. Our products are

advanced in specification and performance. And
they're regularly reviewed by leading journals. You
have to be good to merit that sort of treatment.

We guarantee that by using the Heathkit step-by-

step construction method you can build a piece of
electronic equipment without needing to know the
first thing about electronics.

Mail the coupon today for your copy of the free
Heathkit catalogue. The kits shown take just one or

two evenings, and we promise that whichever kit you

choose it'll be more rewarding than washing the car
or watching television.

Why not visit your Heathkit Electronics
Centres ... and see our Instruments and Testers.

London 233 Tottenham Court Road. Telephone : 01 636 7349
Open hours : Monday — Saturday 9-6.00 p.m.
Birmingham 17-18 St. Martin’s House, Bull Ring.

Gloucester Cole Avenue Roundabout, Bristol Road.
Telephone 045229451 Open hours : Monday - Friday 9-5.00 p.m.
Saturday 9-12.30 p.m.

Telephone 021 643 4386 Open hours:Friday - Saturday 10-8.30 p.m.

Practical Electronics  December 1972

Want to know more?
Mail the coupon for a FREE CATALOGUE

Don’tforget... This includes
Instruments and low-cost Testers.

IP-18

IT-18

r——————————

Please send me the FREE New 1972 Heathkit catalogue

HEATHKIT HEATH (Gloucester) Ltd. I

I Dept. PE 12/72
L Gloncestor GL2 6EE

1035



INPUT 230/240V a.c. 50:60 OUTPUT
VARIABLE 0-260V

All Types

from } to 50 amp from stock.
SHROUDED TYPE

20 amp, £49.00

2:5amp, £8:05 | 25 amp, £58-00
5 amp, £11.75 37-5 amp, £82-00
10 amp, £22-50 50 amp, £98-00

i5 amp, £15.00

(Panel Mounting) + amp, £4-75.
} amp, £7-00, 2% amp, (8 05,

12 VOLT D.C. MOTOR

1-5 amp
OPEN TYPE
All carriage paid.

Powerful | amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete  with external gear train

{removable) giving approx. final speed of
either |25 r.p.m. or 240 r.p.m. Size: 4%in
x2%in dia. Either type price 95p inc. post.

230/240V COMPACT
SYNCHRONOUS GEARED MOTORS

Manufactured by either Sangamo,
Haydon or Smith. Built-in gearbox.

(}

)

I r.eom. cw. | r.p.h. ajcw. 9 r.p.h. cw.
2 r.p.h. ew. 12 r h cw.
3 r.p.h. afew. 20 r p h. cw.
cw. = clockwise rotation; ajcw. Anticlockwise.

Fraction of makers' price. Allat 75p P. & P

REVERSIBLE SPLIT PHASE MOTOR
250 r.p.m. 100/115/210-240V  a.c. 2in > lin.
Ideal for rim-drive models, display, etc. Extremely
powerful for size inc. small capacitor. 75p post
paid.

CONSTANT SPEED, PRECISION p
MADE 6 VOLT D.C. GOVERNED
MOTOR

Seven pole armature, ballrace bearing.
2,750 r.p.m. Length 21, Dia. ., Shaft ]
tength #&, Shaft dia. 5/64. No load 40 mA. |
Normal load 350 mA. Ideal for portable
recorders, etc., etc. Price £1.25P. & P. 10p.

PARVALUX TYPE SDI% 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS

30 r.p.m. 40 |Ib, ins.
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-
inium base. Ex-equip-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
maker's price. £6:30. P. &
P. 50p.

PROGRAMME TIMERS
240V A.C. 5 r.p.m. motor.
2 models available with either
10 cams or |5 cams. Each cam
4 operzting a 10 amp ¢/o micro
switch. Cams are individually variable, allowing in-
numerable combinations. Ideally suited for machinery
control, autamation, etc. Also in the field of enter-
tainment, for chaser lights. animated displays, etc.
NEW 10cam £4-75P. & P. 25p. IS cam £5-75P. & P.

25p.

1 CAM PROGRAMMER
Crouzet ISr.p.m. 240V. A C. motor, drives 2 indivi-
dually adjustable cams. Each cam operates 2 ¢/o micro
switches. Mfg. Honeywell. £1-75 P. & P. 20p.

24-HOUR TIMER

Can be adjusted to give a switching
delay of between } hr. to 24 hrs.

Driven by 200/250V A_.C.synchronous
motor.
Led,
per division).

15 amp c/o contacts. Mfg. Crater Controls
Supplied with scale calibrated 0-12 (2 hrs,
Brand New. £1.75. P. & P. 25p.

STROBE! STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state tining and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable | to 36 Flash per sec. All
electronic components including Veroboard
S.C.R. Unijunction Xenon Tube and instructions
£630, plus 25p P. & P.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories. etc.
Rolter tin printed circuit. New trigger coil,
plastic thyristor. Speed adjustable 1-80 fp.s
Price £10-50. P. & P. 50p

HY-LYGHT STROBE MK "

Designed and produced for use in large rooms,
halls and the photographic field and utilises a
silica tube, printed circuit, also a special trigger
coil. Speed adjustable 0-30 f.p.s. Light output
approx. 4 joules. £12:00. P. & P. 50p. SPEC-
IALLY DESIGNED.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well
proven Hy-Lyght strobe. Incorporating:

® Heavy duty power supply.

@® Variable speed (rom 1-23 flash per sec.

@ Reactor control circuit producing an intense

white light.
Never before a Strobe Kit with so HIGH an
ONLY £20 plus

output ar so LOW a price.

75p P. & P

ATTRACTIVE ROBUST, FULLY VENTI-
LATED METAL CASE specmlly designed for

the Super Hy-Lyghe Kit including reflector
£7-00 P. & P. 45p

For Hy-Lyght Kit including reflector. £4-00.
7-inch POLISHED REFLECTO
Ideally suited for above Strobe kits. Price 53p,

P. & P. 13p or post paid with kits.

PARVALUX Type: SDIL.S/
86896/0J

230/250V A.C. 50 r.p.m. 7 Ib/
in. Contmuously rated. Less

base. €6, P. & P.30p.

TYPE: SDI.SIB9400/°M
230/250V A.C. 50 r.p.m. 22 Iblin.
rated. Incl. base. £7. P. & P. 30p.
The above motors are new and unused,

PARVALUX TYPE 502 200/250 VOLT
A.C./D.C. HIGH SPEE

MOTOR -
Speed 9,000 r.p.m. approx. or 3,200 Q]'(%
\

Continuously

r.p.m. if used with built-in governor,
or variable speed over a wide range
if used in conjunction with our

Dimmer Switch, illustrated below.
PRICE £1-75. P. & P. 25p
— 600 WATT DIMMER SWITCH.
Easily fitted. Fully guaranteed by
- @I makers. Will control up to 600W of all
b lights except fluorescent at mains
voltage. Complete with simple in-
structions. £3 incl, P. & P.
UNISELECTOR SWlTCHES
NEW 4 Bank 15 Way A
24V d.c. operation. £5- aad
P. & P. 25p. 6 Bank 15 Way
24V d.c. £6:50, P. & P. 25p.

8 Bank 25 Way. 24V d.c. %
operation. £7-62 plus 25p. P. & P. Teeilien?
INSULATION TESTERS NEW!
Test to 1.E.E. Spec. Rugged metal -
construction, suitable for bench or ;\}"—-
field work, constant speed clutch. N
Size L.8in, W.4in, H.6in, weight 6lb. g r
1,000V, |, 000 megohms, £34-00 A
carriage pa e
Vo8 megohms, €28 incl. P, & P, Ta

All Mail Orders—Callers—Ample Parking
Dept. PEIl, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 588

Phone 01-995 1560

Showroom open Mon.-Fri.
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RAINBOW STROBE FOUR LIGHT
CONTROL MODULE
In response tO NUMErous requests, we now offer
a mains operated fully isolated short-circuit-
proof ready-built module, with variable flash rate.
It will operate four of our Hy-Lyght or Super
Hy-Lyght Strobes in either |, 2. 3, 4 sequence;
2 + 2: or all together. Fan(as(xc effects with or
without colour filters. Moduies can be con-
nected together to operate 8 or [2 Strobes.
‘Will work on long runs of up to 50 yards, so that
your Strobes can be spaced out for maximum

effect. Size of module is 5 6 I4+in. Easily
fitted into your own eguipment, or INto a sep-
arate case. Thoroughly tested and reliabie.
Complete with full connection instructions.
Price: £18 50 plus 25p P & P. Send S AE. for
details.

COLOUR WHEEL PROJECTOR
Complete with oil filled colour
oow 200/

Featurcs extremely

wheel.
240V a.c.
efficient optical system. £18-50
plus 35p P. & P.

6 INCH COLOUR WHEEL

As used for disco lighting effects, etc. £5'75 incl.
P. & P.

BIG BLACK LIGHT ;

400W. Mercury vapour ultra violet
lamp. Outer bulb designed to absorb
visible light and transmit Long wave
U.V. rays. Extremely compact and
powerful source of U.V. rays. Ideal
for stage, display, discos, etc. A P.F.
ballast is essential with these bulbs
Price of matched ballast and bulb £16.
P. & P.50p. Spare bulb £7. P. & P. 30p.

SERVICE
TRADING CO.

lamp.

Superior Quality Precision Made

NEW POWER RHEOSTATS

100 WATT. | ohm, I0A; 5 ohm,
47A; 10 ohm, 3A; 15 ohm, 2A’
50 ohm. 1-4A; 100 ohm, |A
250 ohm, 07 0 ohm,
15 k@, 230mA; 25 k2, 2A;3 5k01, 5k, 140mA.
Diameter 3}in Sha(( Ieng(h n, dia. 3§in. All at
£1-65 each. P. & P.

50 WATT. I/5/|0/25/50/|00/250/500/I/I 5/2:5/5kQ.
All at £1-15 each, P. & P

25 WATT. |0/7.5/50/I00/250/300 500/1/1-5/2:5/3'5/
Skfl. Allat90p each.P. & P. 7ip.

Black Silver Skirted knob calibrated in Nos. 1-9.
11 in. dia brass bush. Ideal for above Rheostats, |8p ea.

RELAYS sieMENS, PLESSEY, Etc.

MINJIATURE RELAYS

I k1, 280 mA;

Col. (1) | 2] 3 4
Coil ohms —_—
52 3-6 2 ¢cfo 63p
Col. (2) 67 4-8 3cjoHD  78p
Working 410 10-18 4 c/o 73p*
d.c. volts 600 12-24 4¢cjo 78p*
700 16-24 4M 2B 63p*
Col. 3 700 16-24 4clo 78p*
Contracts 700 15-35 2c¢/o HD  73p*
700 16-24 6M 65p*
Col. (4 700 6-12 | cjo HD  50p*
Price 700 20-30 6 c/o 15p
1,250 24-36 4 clo 63p*
HD = 2,500 36-45 6M 63p*
Heavy duty |2 400 30-48 4¢c/o 50p*
*Incl. Base [9,000 40-70 2 clo 50p*
Post paid. 15k 85-110 &M 50p*

12 VOLT D.C. RELAY 140 ohm coil
Type |: Three sets c/o contacts rated at 5 amps. 78p
incl. P.& P. (Similar to illustration below.)

Type 2: One set of ¢/o contacts. 60p incl. P. &&.

'DIAMOND H' 230 VOLT A.C.
RELAYS (Unused)

Three sets ¢/o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots
£40 including P. & P.)

230 VOLT A.C. RELAYS MFG. KEY sWITCH
One set c/o contacts rated at 7:5 amps. Boxed.
PRICE: 40p.P. & P. 5p. (100 lots £32inc. P. & P.)

MINIATURE LATCHING RELAY
Manufactured by Clare-Elliott Ltd. Type F. 2 ¢/o per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size " high, " wide, §” thick. Com-
plete with 3~ |eads. New 73p, incl. P. & P.

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full octaves
{Jess sharps and flats). Fitted hardwood case.
Powered by two penlite |}V batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes.
Price £3. P. & P. 22p.

50in { ELECTRONIC PROJECT KIT

50 easy to build Projects. No soldering, no
special tools required. The kit includes Speaker,
Meter., Relay, Transformer, plus a host of other
components and a 56-page instruction leaflet
Some examples of the 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price £7.75. P. & P. 30p.

DOUBLE ENDED BLOWER UNIT

Powerful, continuously rated, 2-speed.
Blades eas||y removable. i
12 volt D.C. operation.
£1-75. P. & P. 25p.

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 PIV. 10 AMP
Now available EX STOCK Supplied with full data
and applications sheet. Price £1-05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

“HONEYWELL"” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a ¢/o rated at o

10 amps240V. A.C. Black knab | in.
Fixing hole i in. ONE bank 30p;:
TWO bank 40p; THREE bank
55p; incl. P. & P. Quot. for quantity.

—c
‘HONEYWELL’ LEVER OPERATED
MICRO SWITCH

15 amps, 250 vole A.C. ¢/ con-
tacts. Types N39, N95, NI100,
NI10l NEW in maker's carton.
PRICE: 10 for £1-90 incl. P. & P.

Very special ofer  MICRO SWITCH

5 amp c/o contac(s Fitted with
removable button
assembly. Ex. P. O 20 for £1 inc.
post. (Min.order 20.)

L
el

]

D.C. AMMETERS NEW!
1A, SA, ISA, 20A, £1.75, incl. P. & P.
0-300V a.c., £1-90, incl. P. & P.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576
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s

Head loosely fitled g
with foam plastic

3 bal and glued or sewn

! wclgﬂ\ Head piece formed into hemisphere

~N

Hales made in bottom
aof can

24 dio 800
speaker

SRR

T

Felt eyes and
beak glued in
place

Disc of feit to cover
lid of tin

Felt strips in yellow and brown taken round
the tin and glued into place

Fig. 5 Construction of the owl. Felt or similar material can be used to cover the tin. The pattern
shown is only a suggestion and variations can no doubt be devised by the constructor

Custard tin

frequency of the first to provide some very interest-
ing effects. At low frequencies the “squeak™ is
switched on and off and sounds something like a cat
miaowing. at higher frequencies a warbling sound is
produced.

In the prototype the addition of capacitors CA and
B of 100uF each was found to reduce the sharp-
ness with which the circuit switched, and also
enhanced the sound considerably. Of course the
value of the capacitors is open to experiment.

December 1972
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HOOTING OWL CIRCUIT

By cascading astables as in Fig. 3, each time
building on the existing circuit with a slower astable,
very complex sounds can be made which are slow
to repeat themselves exactly. (For more than three
stages a higher battery voltage may be required.)

The circuit shown produces a sound somewhat
like an owl, though other sounds can easily be made
by changing the values of the capacitors in any or
all of the astables.

A final point to remember when cascading stages
is to ensure that each new stage can supply sufficient
current to the existing stages. This means keeping
the value of the base resistors as low as possible, in
accordance with the desired frequency

CONSTRUCTION

The scope for a suitable “carcass’ is limitless, any-
thing with suflicient space for the speaker and elec-
tronics will do. An ordinary 1loz size custard tin
was found to be ideal for the owl.

First punch some holes in the metal end of the
tin, and glue or solder the speaker in place (see Fig.
5). The circuitry is then built on Veroboard (Fig. 4)
and soldered to the lid.

This method of construction allows sufficient room
for the PP3 battery and the mercury switch as well
as making access easy for battery replacement. The
lid is just pushed home to seal the unit.

The outside of the tin can be disguised by using
strips of coloured felt (see Fig. 5) and a very attrac-
tive finish can be obtained in a matter of an hour or
SO.

When completed the owl stands upright and is
switched off for convenience. The mercury switch
can be arranged to close at any desired angle to
activate the device.
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ELECTRONIC

PIANO

Part 4
By A. J. Boothman B.Sc.

AST month the construction of the basic pitch

p.c.b. was described of which 13 are required.

To test these and to compensate for possible varia-

tions in output from the logic circuits, it is desirable

to make up a simple jig. Such a construction also

facilitates choice of tuning capacitors for the Hartley
oscillator.

PITCH BOARD TEST JIG

The jig consists simply of a one foot square piece
of wood to the edge of which is screwed two terminal
blocks; one three-way and the other two-way.

The first block (3-way) connects to V,, earth, and
the pre-amp output on the pitch board under test,
whilst the second block (2-way) anchors two floating
leads at supply voltage. Response to keying action
is checked by touching one of the floating leads
against a key input pin on the pitchboard, whilst
the other lead can be used to check the sustain
action. See Fig. 4.1.

In order to ease the handling of the pitch boards
during initia] alignment, and to minimise the possi-
bility of damage due to careless short circuiting of
supply leads, etc. it is recommended that the p.c.b.
frame is first built prior to any alignment.

P.C.B. FRAME

Fig. 4.2 shows the method of construction of the
frame. If the final mechanics of the piano are to fit
together satisfactorily it is important that this is
assembled with care to ensure squareness. To ease
this problem it is suggested that screws alone are
used at this stage and that the glueing process is left
until later when the rest of the mechanics has been
built.

WIRING THE FRAME BLOCKS

The rear connector blocks, which have been cut
into groups of three, carry the positive rail (V,),
pitch output, and earth line. The pre-amplifier/
tremolo board is screwed onto the frame and panel,
with the level tremolo depth and rate potentiometer
spindles protruding from the frame side.

An eight-terminal connector is fixed to the bottom
front bar at the right-hand side to provide the con-
nections between the pre-amplifier board and other
functions of the piano.
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Red, blue and black wires for supply (V,), pitch
output and earth return are connected to each rear
terminal block. From the last block this wiring is
made to terminate at the pre-amplifier/tremolo
board.

The black and blue terminations are shown as a
screened lead on the pre-amplifier board layout
shown earlier in Fig. 2.7, but this is not necessary
provided that the leads between the last connector
block and pre-amplifier board are kept as short as
possible. The red and black leads are left long at
the opposite end of the module in order to provide
connections to the power supply.

The eight-terminal block takes leads shown in
Fig. 2.7 as follows. The red and orange, that will
finally connect to S3; the green, blue and red to S2;
and the screened lead to the main amplifier.

AMP, —'—-Dq 12k 330,
z MOD. <* =
/,; ///'/ /////’
/, Testie, s
W, e
)
i PITCH
PCB.
S s TO REAR
900000 ¥ CONNECTOR BLOCKS
A %
/ Red Blue Black
e
/ f
|

Fig. 4.1. Test set-up for individual pitch p.c.b.s
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TEST SET UP

With the pitch p.c.b. module completed as above
the initial setting up is almost ready to commence.

Fig. 4.1 shows the interconnection of the various
units to give a test and initial setting up arrangement
for the pitch boards. In order to make the system
operational certain components have to be added
during the test phase as follows.

Since the foot and keyboard level controls have
not yet been constructed they must be simulated by
soldering a short jumper between the VR3 red and
yellow wiring pins on the pre-amplifier board (Fig.
2.7), and inserting two resistors in the terminal strips
corresponding to S2 connections A-B and B-C. The
resistor values should be 1-2k{2 and 330{2 respectively.

As we are to test one pitch board at a time, the
output load condition will be very different to the
final situation when all boards are connected up so a
1k} resistor is connected across the blue and black
connections on the test jig terminal block.

From this point on the constructor could well
be involved in a considerable amount of board
removal and re-insertion, requiring repeated screwing

and unscrewing on the connector strips. It is
strongly recommended that a good screwdriver be
purchased for this purpose, and further that it should
be the correct length for easy operation from above
the pitch p.c.b. module.

INITIAL SETTING UP

The purpose of the initial setting up progcedure
breaks down into the following: —

(a) Determine whether any catastrophic shorts
are present on any of the assembled pitch
boards. Also make sure correct fuses are
inserted in FS! and FS2 positions.

(b) Determine whether any mistakes have been
made during board assembly, e.g. diodes con-
nected the wrong way round.

(c) Correct for any large variations in logic out-
put if necessary.

(d) Correct for any large variations in individual
note outputs due to transistor gain spreads if
necessary.

In order to approach the operation systematically,
the key touch sensitivity is not involved at this stage

r

SLOTS FOR
PITCH BOARDS

~\

PREAMP/ TREMOLO
BOARD

REAR CONNECTOR BLOCKS
(13 REQUIRED}

8 WAY TERMINAL BLOCK

CONTROL PANEL
DRILLING DETAILS

= —
SRS
. s
e . 7 i
0 :
JE e | ¥
~ u)
e — = :
| Ly
 WE— 1ID | o
] Gon e e A P _._’!éT_
i | |
15}6”
A ‘
7515ﬂ
o t
b

.

Fig. 4.2. Construction details of pitch p.c.b.
frame. Note that a cutout in the side panel
should be made to allow access to preamp/
tremolo controls
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The thirteen pitch boards mounted in the wooden sub-frame

so that an acceptable balunce is first achieved with-
out the confusing element of touch variation.

TEST PROCEDURE

A board is first wired up to the test jig. with an
0-1#F or 0-2«F capacitor in position C48. On switch-
ing on the power. providing that everything is
reasonably correct, a mixture of all the octaves of
the note in question will be heard as a background
noise.

Touching the test lead against any of the five key
input terminals should cause the relevant note to
trigger, and sustain in a fading manner for the
period the test lead is held against the pin. Decay
should be immediate on removal of the test lead, and
it should be possible to simulate unkeyed sustain by
connecting the second test lead to the sustain pin.

If. against the background noise, any particular
note appears to be dominant, it may be desirable
to reduce its level at this point. However some
breakthrough will always occur, and the importance
of this seems to diminish when the instrument is
complete. It is therefore recommended that adjust-
ments only be made if a note is extremely dominant,
and the final decision as to the amount of time spent
in this activity left until everything is built.

One point to remember here is that bass response
is bound to be very low with the speakers mounted
in this test arrangement with no cabinet resonance.

In order to adjust the breakthrough level on any
particular note the value of R74 (or 75/76/77/78)
15 varied.

This is best carried out by soldering a second
resistor across the 5-6k{} original to reduce its com-
posite value, and thus reduce the signal to the
relevant mixer. Convenient values to be tried are
S6ktl, 27k{) or 10k!L.

Should any note require a higher output then a
bridging resistor across R84 (85/86/87/88) can be
used. When all the boards have been checked in
this way they can be slotted into the pitch board
module. and the 1k{) resistor removed from the test
jig. Tuning (and C48 selection) could be attempted
at this point, but since this is done by ear it would
be very difficult without the keyboard for easy
interval reference.

TUNING CAPACITOR

Capacitor C48 in the oscillator circuit is composed
of a number of capacitors connected in parallel and
whose values are chosen to give the required pitch
at the central position of adjustment on the tuning
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inductor. The range of capacitance required is
approximately 0-1u4F to 04uF, and the selection
process is carried out using the board test jig
described earlier. The table gives suggested capacitor
values with which to make the composite capacitor
C48, but since winding the inductors by hand can
result in quite a spread in inductance values, the
capacitor values given should only be considered as
a rough guide.

Table 1: Approximate capacity values for
tuning pitch p.c.b.s

Tuning Added
Pitch Frequency (H;) Capacitor(C48) Capacity (uF)

F 700 0-33 —
F# 740 0-22 0-057
G 784 0-22 0-022
Ab 830 0-22 —
A 880 01 0-1
Bb 932 01 0-069
B 988 01 0-047
& 1047 01 0-033
Cc# 1109 01 0-015
D 174 01 —
Eb 1245 0-047 0-043
E 1319 0-047 0-032
F 1397 0-047 0-022

PEDAL SOCKET BOARD

Figs. 43 and 4.4 show the circuits for the sus-
tain and soft pedal sockets respectively. All com-
ponents are mounted on the pedal socket p.c.b. The
sustain voltage is dropped below V_ by Zener diode
D34. This gives a sharper fall in voltage when a key
is released with the sustain pedal depressed, such that
rapid playing of a single note in the sustained mode
produces a noticeable attack each time the note is
pressed. Capacitor C51 prevents switching noise.

The soft pedal is simply a potentiometer, but
R124 is connected on the p.c.b. as shown in order to
present a similar load to the pre-amplifier when the
soft pedal is disconnected. The piano can be played
in this condition. and also with the sustain pedal
unplugged. The juck socket is a stereo type in order
to handle the three wires from the potentiometer.

In order to allow the pedals to be disconnected
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from the instrument and packed away whilst being
carried, they are connected to the piano by two
screened leads and jack plugs. Mating sockets are
mounted on a printed circuit board which is screwed
to the base inside the piano, with suitable holes
drilled in the base board to allow the plugs to pass
through. See Fig. 4.5.

When the pedal p.cb. is later fixed to the base
board, supply leads are taken from the pitch board
frame, and the sustain output is connected to the
nearest sustain point on the key frame assembly. The
soft pedal socket is connected via screen leads to the
pre-amplifier board. These are the green, yellow and
red leads shown in Fig. 2.7 (part two), which should
in fact be screened.

PEDAL SHELL DETAILS

The outer construction is common for both
pedals, and consists of a shaped }in plywood box,
with an extra }in strip at the front to act as a
platform for the hinge. Fig. 4.6 shows the complete
shell, including the 4in plywood flap.

The shell should be fixed together using a good
grade of wood glue, and panel pins. The final
assembly can be painted or covered in a fabric, with
rubber foot and base pads.

SOFT PEDAL DETAIL

There are many ways in which the action could
be constructed, and the author would expect many
builders to choose to use an alternative method to
that described here.

The important fundamental is that pressure should
not be exerted on the potentiometer spindle against
the body either in a rotational sense or at right

SUSTAIN PEDAL

D3¢
Vs
+ve

KS1204 JK3  PLY PEDAL SWITCH

—v S S5
@3] 0F :l
T0 SUSTAIN I I I
INPUT Qe J

R123_»10kfL

Fig. 4.3. Circuit diagram for the sustain pedal

SOFT PEDAL

{red)

PEDAL CONTRO

TO PREAMP (yeliow) y VR3

e REASILAIEE—
& TREMOLO 2k
BoARD K& PL2

J——L —xv

\ Y A

22K

Fig. 4.4. Circuit diagram for the soft pedal

L

LOG.

r'
COMPONENTS . . .

Resistors
R123 10kQ
R124 2.2kQ
R125 3-9kQ
All resistors + 5% 3 watt

Capacitors
C51 0-1uF 125V

Switches
S5 Single pole microswitch
S6 Single pole, 5-way rotary switch

Diodes
D34 12V 400mW Zener diode
D35-D40 ZS170 (6 off)

Miscellaneous
JK3—Standard jack socket. JK4—Stereo jack
socket. PL1—Standard jack plug. PL2—Stereo
jack socket, knobs for keyboard contro! (4 off)
(Bulgin)

\

FROM NEAREST REAR
TERMINAL BLOCK
o (SEE FIG 42

}

d
N IR123
o o
JK4 JK3
4 CSIF-\
{e) ¥ O
R124 ] '.r/’
8 J \
o ped \ ©
ﬁ/ yeliow green red’“TD SUSTAIN
CONNECTIONS

Fig. 4.5. Component layout and printed circuit
details for pedal socket p.c.b.
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Brackets (18 SWG brass) to Pedal
and Case respectively and secured
with 4BA C/sunk screw

Pedai~to—microswitch contact
strip (IBSWG brass)formed as
shown and secured with wood
screws

ush-rod from
/65% pianc wire

Fig. 4.8. Sustain pedal mechanics

Washer to under side of
Bracket and push-rod
coiled once toretain

Block glued and

screwed to underside £ .

oy - -Roller type
of Psdalﬂ R v 3 . micrni'{ ch
3x 2k Y2 \/
hardwood

Compression Spring
1%2 tong x 42 0/D from
20SWG piano wire

Base Block glued and
screwed uj Case(from
hardwood,

Lead input

-
Fig. 4.6. Shell construction
of soft and sustain pedals
Material: wood
T Yhick

g\ounudl )
e of Ped

18 SWG brass
= ever{(18SWG brasy soidered to
1/2°0/D Spacer and clamped to
Potentiometer spindie with grub
screws
¥
J!:

L

Spacer brass ¥;0/0 (2ot reqd)
bore to suil Potentiometer
spindle

Y3 long x

” Tension Spri
é‘gsws pigno

440/ from
. wire

Rear retaining4BA x‘/z'lo
Clsunk screw through  §
base and securely bonded QR

7 Bracket (16 SWG alominium)
screwed to base in position
shown

Fig. 4.7. Soft pedal mechanics

J
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MATERIALS LIST
FOR FOOT PEDALS

Shell Construction (Two Required)
54in x 2in x {in plywood (2 off)
5%in x 34in x {in plywood (base)
34in x 13in X gin plywood (end plate)
34in x 2in x {in plywood (hinge platform)
53in x 4in x §in plywood (top flap)
3in hinge
Soft Pedal Detail '
24in X %in dia. tension spring
3in X gin dia. wire
34in x 2%in x {%in aluminium sheet
1in brass spindle coupling
Screws, spacers, and cable cleats as required

Sustain Pedal Detail

14in x 4in dia. compressing spring

3in X §in dia. wire

13in x }in X {%in aluminium sheet (switch
actuator)

14in X 4in X {%in aluminium sheet (retaining
bottom bracket for wire)

Screws, spacers, and cable cleats as required.

angles to the axis. The action should therefore only
be built around the spindle, without clamping the
body, but it is obviously necessary to provide a
stop with which to prevent the body rotating.

Fig. 4.7 shows a possible solution. Lateral move-
ment is prevented by positioning the support in such
a position that the potentiometer body rests up
against the shell side, whilst a small piece of wooden
channel fixed to the base prevents rotating movement
of the body. If brass bushes can be obtained, instead
of relying on %in holes in the aluminium, the action
will be smoother.

The Lin spindie coupler is slipped over the spindle
and secured with one screw, which also acts as a
stop in the pedal off position. A further screw, with
suitable spacer gives a lever on which to mount
one of the cable cleats which acts as a bearing for
the bent wire. The second cleat is fixed to the flap,
and can be removed when access to the mechanics
is required after the initial build.

035

036

D37

TO KEYSWITCH
ASSEMBLY

Fig. 4.9. Touch control circuit
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The two prototype foot pedals

SUSTAIN PEDAL

The same comments apply concerning alternative
sustain pedal mechanics as for the soft pedal con-
trol. In the prototype the author used a commercial
footswitch, but details of a suggested assembly are
given in Fig. 4.8.

A lin diameter compression spring provides the
power to return the pedal after operation, and the
upward travel is limited by a wire shaped to be
captive in the top bearing (cable cleat), and retained
within a slotted hole in the lower bracket. Access to
the internal mechanics is again achieved by discon-
necting the top bearing from the flap. The spring
is seated within iin diameter holes drilled in pack-
ing pieces which are attached to the flap and to the
base.

Depending on the microswitch obtained a number
of alternative configurations might be used.

TOUCH CONTROL

The touch control is mounted to the left of the
keyboard, and gives preset selection of the maximum
attack required at any particular time. The key-
board actuated touch sensitivity allows the player
to reduce the attack below this maximum preset
level by finger tip control. .

The present variation in attack is achieved by
controlling the voltage at the keyboard as seen in
Fig. 4.9. Diodes D35-D40 give a range of attack
voltages to suit the player. All diodes are mounted
on the switch, which also has flying leads.

LEVEL CONTROL

This acts as a stepped potentiometer which allows
rapid changes to be made in the playing volume.
The resistors are mounted on the switch 82, as
shown in Fig. 2.4. Normal playing position is
position 2.

Nextmonth: Keyboard, keyswitchassembly
and cabinet details will be given.
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FIFTY YEARS OF BROADCASTING

continued from page 1017

Two major technical developments, cach to have
profound effect upon the social habits of millions,
are part of the exciting BBC story. They are tele-
vision and recording.

A lute entrant into the field of sound broadcast-
ing. Britain wuas to become first in the field of tele-
viston. The all-electroni¢c high-definition system
developed by E.M.I. was adopted by the BBC when
it commenced a regular television service in 1936,
thus antedating the start of television in the U.S. by
three years. So public service broadcasting stole
a march on commercially-run broadcasting. This
pioneering achievement demonstrated very forcibly
the strength of a combination formed of a free
enterprise industrial concern and a national institu-
tton devoted to public service, when working together
with a definite objective in view.

Recording has greatly influenced the pattern of
broadcasting in recent times. In its carliest years
the BBC muade limited and cautious use of recorded
sound (as distinct from commercial discs) although
a Blattnerphone steel tape recording machine was
installed at Savoy Hill as early as 1931, Apurt from
the imperfection of the techniques then availuble
opposition to the use of recorded material was based
on a strongly held view that actuality was the very
essence of broadcasting. However romantic such a
view may seem to blasé listeners of today, most
listeners of the 20's and 30's agreed that the direct
and immediate reception of events as they were
happening was one of the unique enchantments ol
the new “wireless™ entertainment.

Today's prodigious output of sound and television
owes very much to the great advances made in the
audio and video recording techniques, notably due
to contributions by commercial firms in Germany
and U.S. All those hours of broadcasting we have
become accustomed to can only be sustained with
the aid of a stock of “convenience programmes”
stored on disc or tape. With the insistent demand
by the public for more broadcasting the “live”
clement s diminishing and thus the character of
broadcasting is changing. There is a duanger that
broadcasting organisations  will  become merely
carriers of other peoples” canned wares. (The auto-
mated sound broadcasting station with  built-in
magazines of audio tapes is already available as a
“packaged deal.” How long before the television
counterpart makes its debut?)

This tendency will be accelerated with the intro-
duction of commercial local radio next year, and
with the possible granting of a sccond television
channel to IBA. There is every reason therefore to
ensure we preserve in its existing form our first
and most experienced national broadcasting organisa-
tion with its unrivalled artistic production facilities
that complement a justly renowned technical organi-
sation. And champions of public service broadcast-
ing do need to be vigilant. In anticipation of the
expiry of the BBC's Charter and the Television Act
in 1976. the pattern broadcasting will follow in the
future is already undergoing careful examination.

F.E.B.
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NEWS BRIEFS

A NATIONAL library has been established to help the
many disabled people who are unable to read books
in the normal manner. [t is a library of talking books
covering a wide range of subjects. all on purpose-made
tape-cartridges containing up to 13 hours of reading.

The National Library of Talking Books is a registered

charity and following a successful pilot scheme it
alrcady has a readership of 500 disabled people. It is
hoped that Local Authorities and organisations for the
handicapped will co-operate so that the talking books
and playback machines may be made freely available
to those in need. Further inquiries should be made to
the National Library of Talking Books for the Handi-
capped. 49 Great Cumberland Place. lLondon WIH
JLH.

Novel Educational Aid

AN_ EDUCATIONAL aid with a wide range of applica-
tions has just been introduced by Palca and is
being distributed by Dixons Technical. Known as the
Wireless Headphones System it makes use of a long
loop of flex which surrounds an area within which
communication is to take place. Anyone inside the
loop and equipped with the special headphones, which
are. in cffect. self-contained receiver amplifiers, will
hear the signal fed into the loop.

The loop acts as an indication loop aerial and its
size can be extended to the requirements of the user.
For instance it could surround a factory floor so that
orders can be given in a noisy environment. or it
could be used in a classroom with small groups of desks
connected to different sources so that a number of
lessons can carry on in the same room. Because the
headphones are self-contained the wearer has complete
freedom of movement allowing the system to be used
for such applications as relaying information to foot-
ballers while the players are in motion.

The headsets cost only £7-50 each and the loop con-
nector an extra 2 so making this a worthwhile and
economic proposition.

Further inquiries should be addressed to Audio Visual
Division. Dixons Technical Ltd., 3 Soho Square, London
WI1V 5DE.
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BATENIT

CHECKING ENGINE IGNITION

The conventional way of check-
ing ignition advance and engine
speed is to use stroboscopic
illumination of a timing mark on
an engine part, such as the fly-
wheel, the stroboscope being
triggered by the lead to a sparking

plug.
In BP1 273 496 Snap-On Tools

Corporation of Delaware, USA,
suggests a more sophisticated
approach.

Their system relies on a meter
with a dial calibrated to show both
engine and distributor advance in
degrees and engine and distributor
speed in r.p.m.

Instead of using a stroboscope
to illuminate the timing mark, the
mark is covered with a small strip
of reflective tape and is illuminated
by a sensing device housing a
lamp and a photocell. During
operation the lamp is energised
continuously and the light from it
picked up by the photocell only
when reflected back from the
reflective tape over the timing
mark. This produces a series of
voltage puilses and the patent
describes circuitry for comparing
this series if pulses with another
series of pulses obtained from
inductive coupling with a spark
plug lead ({ignition pulses).

Fig. 1 shows how the spark plug
voltage pulses are fed, via ampli-
fier transistor TR1, to a one-shot
multivibrator (transistors TR2 and
TR3). The pulses from the photo-

BP 1273 436
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Fig. 1
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cell XI are used to control the
thyristor SCR1. A train of pulses
triggered by the spark plug pulses
are fed to the base of TR4, while
another train of pulses triggered
by the photocell are fed to the
base of TR5. The meter ME1
measures the time interval relative
to engine period between succes-
sive pulses of the two pulse trains
and converts this time interval into
a direct read-out of dearees of
enoine or distributor rotation.

As engine timing is automatically
advanced with increasing enaine
speed, the time interval between
successive pulses becomes lonaer
relative to rotation time and pro-
duces a higher reading in degrees
on the meter. By reading the
ignition advance in degrees for a
series of engine speeds and
checking against those recom-
mended by the manufacturer. the
engine can be subjected to
rigorous testing.

WHEEL SPIN GORRECTION

Westinghouse Brake & Signal
Co. Ltd., have patented (BP 1 277
474) some circuitry for use in test-
ing devices for correcting spin or
slide of a vehicle wheel.

These devices usually rely on
deriving a rate of change of velo-
city signal depending upon the rate
of change of the peripheral speed
of the vehicle wheel. A modifica-
tion circuit responds to a pre-
selected value of this signal
(indicative of the tendency of the
wheel to spin or slide) and so
modifies the braking forces.

A problem with such systems is
that they are hard to check when
stationary in a garage and the pre-
selected signal values are hard to
set. The Westinghouse invention
attempts to tackle this problem.

The oscillator section of the
patent is shown in Fig. 1. The
unijunction transistor TR1 has b,
base connected via R2 to the
junction of R1 and Zener Diode D1.
R1 and D1 are connected across
a 30V supply and b, base is con-

nected via R3 and the primary
winding of T1 to the supply nega-
tive line.

The transformer T1 is part of a
test device coupled through the
secondary winding to a generator
which produces a signal of which
the frequency is proportional to the
peripheral velocity of the vehicle
wheel.

The emitter of TR1 is connected
to the junction of diode D2 and
capacitor C1, the other side of D2
being connected via R4 to one

Oa0o

side of switch S1. Capacitor C2
bridges R4, D2, C1 and is itself
bridged by a discharge resistor R5.
An exactly similar arrangement of
components is made between TR1
emitter and switch S2 with R7 act-
ing as the discharge resistor.

As mentioned above, the secon-
dary winding of T1 is connected
to the wheel generator of a spin
or slide detection apparatus, the
generator providing signals for the
detection apparatus and the latter
responding to a predetermined
rate of change of peripheral wheel
speed to initiate modification of
braking.

As a service check a mechanic
operates switches S1 and S2 to
produce oscillations and inject
them into the secondary winding.

Closing S1 causes oscillation
by alternate charging of capacitor
Cl1 via D2 wup to a point
at which the transistor conducts
and discharges C1 via the emitter

and b, base of TR1 into the
primary winding of T1. The
frequency initially depends on

supply voltage, and in release of
S1 changes at a rate dependent
upon the rate of change of voltage
applied to the emitter electrode of
TR1 via C2. This is in turn depen-
dent upon the discharge rate of
C2 via R5. R5 is chosen to give a
rate of change after release of S
which corresponds to the minimum
rate of change of speed of the
wheel.

BP 1277474

!
1 RATE -0F - CHANGE
RESPONSIVE
APPARATUS

Fig. 1

Closure of S2 produces similar
results but R7 is chosen such that
the rate of change of frequency
corresponds to a rate of wheel
speed change to which the braking
control is not required to respond.

Flipping switch S1 should trigger
the modification circuit and flipping
of S2 should not trigger the modi-
fication circuit. {f the mechanic
finds this is not the case, then
adjustment of the sensing and
braking equipment is called for.
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A REVERSE biased semiconductor diode has a high
d.c. resistance. This is caused by the fact that
the reverse voltage applied attracts current carriers
(holes and electrons, in p- and n-type semiconductors
respectively) away from the junction, leaving a region
near the junction depleted of holes and electrons,
called the “depletion layer™. The greater the applied
reverse voltage, the wider is the depletion layer.

Since the portions that are not depleted of carriers
have a4 low ohmic resistance, a reverse-biased pn
junction behaves as a capacitor in which the elec-
trodes (i.e. the non-depleted regions) are separated
by a thickness of dielectric (i.e. the depletion layer).
The thickness of the dielectric, and hence the capaci-
tance. can be varied by varying the reverse voltage
applied.

The same principles apply to all semiconductor pn
junctions and. in particular, pn junctions in transis-
tors. Thus reverse biased junctions in transistors may
be used as variable capacitors by varying the applied
voltage.

Silicon transistors are particularly suitable for
such use. as currents across their junctions when
reverse biased are very small, resulting in a capaci-
tance effect of very low leakage. Bias voltages that
can be applied to vary the capacitance, range from a
small fraction of a volt to a maximum which is the
break-down (Zener) voltage of the junction.

The a.c. voltage applied to the variable capacitor,
however, must be a small fraction of the bias voltage,
otherwise detuning and the generation of harmonics
will result.

TEST CIRCUIT

The circuit used for measuring the capacitance at
different collector-base voltages is shown in Fig. 1.
The inductance L1 is of known value. A reverse volt-
age is applied to the junction under test through
the potentiometer VRI, and the resonant frequency
of the circuit is determined by means of a grid-dip
meter. A low impedance path for a.c. is provided
by capacitor Cl to the potentiometer wiper.

A number of transistors were tried. Plastic planar
transistors appear to function best. Transistors en-
capsulated in TOS or TOI8 style metal cans had
higher capacitances than plastic ones, although the
ratio of maximum to minimum capacitance was
much the same for both types.
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Substitutes for

VARACTOR
DIODES.......

Fig. 2 shows capacitances for applied voltages
between 015 and 12 in transistors of three different
types. There was some variation among transistors
of the same type, but most transistors tested showed
a ratio of maximum to minimum capacitance of
about 5:1. The greatest change in capacitance
occurred at low voltages.

Within the limitations mentioned these transistors
functioned satisfactorally as tuning capacitors for
frequencies up to 20 MHz or higher, and with
reasonable care in the layout of circuits, the highest
frequency tuned with a given inductance was gener-
ally a little more than twice the lowest.

RECEIVER APPLICATION

The possible uses of voltage dependent capacitors
are many, and include tuning, automatic frequency
control, generation of harmonics, and others. As
an illustration of the use of a transistor as a tuning
capacitor, one was used in a simple reflex receiver
for the medium wave band.

pF
1007
C A~BC108A
TRANSISTOR B-2N 2102
{2v  UNDERTEST €~ BFY 52 near

equivalent

754
TRY B
so-
VR
it u A
k) 10pH,
M [ 257
0.01
S

— -
Mi~20000Q N ol Volts | 10

Fig. 1. (left). Circuit used to determine capaci-
tance of a collector-base junction

Fig. 2. (right). The resultant voltage/capacitance
characteristic of three sample transistors
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The transistor used as a variable capacitor is
TR1, in this case, type BC108. The variable volt-
age applied to it is obtained from the potentiometer
VRI; as most of the change in capacitance occurs
at low voltages, VR1 should be a logarithmic type.
Since the capacitance (and hence the tuned frequency)
depends on the applied voltage, the power supply
to the receiver should be stabilised by means of a
Zener diode.

The inductor LI used for tuning consists of 200
turns of 36 s.w.g. enamelled wire, close-wound on
a ferrite rod 2in diameter and 3in long. The
secondary winding .2 consists of eight turns wound
over the “earthy” end of LI, and wound in the
opposite sense. The regeneration capacitor, C2
consists of two short lengths of thin p.v.c. insulated
wire twisted together,

TUNED CIRCUIT

Because of the small tuning capacitances and
relatively high inductance used in tuning, C2 is con-
nected to a tap on LI, 40 turns from the earthy
end, rather than to the “live” end as usually done
in receivers of this type.

Alternatively, C2 may consist of a short length of
p.v.c. insulated wire; one end is connected to the
collector of TR2, the other end is bent to fit snugly
over L1 for one half turn. This half turn is moved
along the length of L1 until optimum regeneration
without oscillation is obtained over the whole tuning
range, and is then fixed to L1 in that position.

With reasonable care in the lay-out of components
associated with TR1 and TR2 the receiver will tune
over the greater part of the medium wave band.
VRI1 may be placed where convenient, preferably
well away from L1 to reduce detuning by hand
capacitance while operating it. L3 should not be
close to L1, and the axes of these inductances should
be at right-angles to each other to avoid mutual
coupling between them. Audio output is taken from
CS to high impedance headphones, or to an audio
amplifier for loudspeaker operation. +*

CZ(EO é

TR2_9

+9v

Fig. 3. An example of the practical application
of the junction capacitance ot a transistor. In
this simple reflex receiver the ‘‘varactor” effect
is achieved by feeding a preset voltage to the
collector-base junction of TR1
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NEXT
MONTH....

A new area of interest, demonstrating
how organic living systems and elec-
tronic systems can interact, is opened
up with the publication next month of
design and application data for a

Biological
Amplifier

for detecting very low frequency signals
produced by the brain.

In conjunction with various output
stages, this amplifier can be safely
employed for specific non-medical
purposes: as an alphaphone to induce
relaxation, with aural feedback between
the brain and ear; or as a cardiophone
where control of the heart rate is
achieved by means of a visual feedback
loop.

| i ’
i stanct

rv’, "‘L =t

I1C Linear
Ohmmeter

Conventional ohmmeters have non-linear
scales which, though providing large ochmic
ranges, are difficult to interpolate and require
special meter calibration. The I.C. linear ohm-
meter gets round these difficulties using a
cheap milliamp meter to provide three resis-
tance ranges from 0-100k ().

PRACTICAL

ELECTRONICS

January issue on sale December 8

Ensure your copy by ordering in advance
from your newsagent.
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AIDS TO MOTORING
SAFETY

The problems of traffic control and collision avoidance
on the world's roads has long been a problem that
many countries have been seeking to find a satisfactory
solution. Two companies. in the U.K. and America,
have been developing separate systems, both based on
the principles of radar. to help combat the problems of
safety on the roads. The great advantage of using radar
is that it is able to penetrate fog.

At the moment these systems are still in the experi-
mental stages but both RCA and Mullard, the
developers, hold great hope for the future.

Radar “Cat’s Eyes”

A traffic sensor has been devised at the Mullard
Research laboratories in Surrey. which could form part
of a fully automatic system to control traffic, unaided
by 4 human observer of traffic conditions.

One of the problems encountered with most radar
traffic control systems has been that if more than one
vehicle is in the beam it tends to confuse the equip-
ment. But with the Mullard system the sensor device
is very similar to the modern “cat's eyes” and is
installed in the road in the centre of each lane. This
way only the car passing directly over the sensor is
detected.

The sensor device is a compact radar unit containing
the transmitting aerial and receiving aerial and. as
the cars passing overhead are detected. a second set of
detectors activate circuits which measure the speeds of
receding vehicles.

In a complete system. data derived from the radar
“cat's eyes” installed in roads at strategic places would
be routed to a central computer which would analyse
the total tratfic situation and control roadside warning
lights and junction traftic lights accordingly.

Anti-collision radar

The RCA experimental auto radar system is designed
to avoid rear-end collisions on the roads and help
drivers to maintain reasonably safe distances between
the car and the vehicle in front.

A feature of the system is its ability to zliminate
falze “targets™ and “clutter™. It is not “blinded” by

Tests being carried out on the RCA system. The radar units
can be seen on the two cars. just above and below the licence

plates

Artist’s impression of how one of the traffic sensors,
being developed by Mullard, would be installed in the
road surface.

the radar signals of vehicles passing in either direction
in adjacent lanes. The radar beam is narrow cnough
to avoid unwanted reflection when a car moves out
into another lane to pass a car ahead. Consequently,
the car can pass without a warning being sounded.

The compact radar. mounted on the front of a
car. transmits a continuous 9GHz (X-band) signal
which strikes the passive harmonic reflector on the
obstacle ahead. This reflector re-radiates the
second harmonic (18GH2z) of the incident signal.
The radar receiver is designed to accept only those
radar echoes that are double the frequency of the
transmitted signal.

The reflector is approximately the size of a
number plate and can be affixed to the rear of
any vehicle or to any sign designating a traffic
hazard. By using this special reflector all
vehicles and traffic hazard signs. no matter what
size. provide the same reflected signal strength.
Thus a small car or a “one-way-do-not-enter”
sign will be picked up by the radar system as
clearly as a large container lorry. and their radar
cchoes will not be swamped by the echoes of
larger vehicles.

Eventually, it is hoped, an operational radar
of this type might be integrated into a car so
that it would automatically release the throttle
and apply the brakes to keep distances between
vehicles above a safe minimum. Furthermore, if
spacial small reflectors were incorporated on the
sides of motorways and on collision hazards such
as bridges, the radar could automatically apply
the brakes if the vehicle is approaching the
hazards at an unsafe speed.

The RCA system still requires testing and

refinement, but scientists believe that an opera-
tional system can be mass produced within five
years.
Showing how the RCA system works. Radar on
car B transmits a signal (f) which is reflected
back at twice the frequency (2f) by a special
reﬂector on the rear of the car A

s )y —
A 2t B
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Features VMIOTORWAY SAFETY

and WEIGHING HAZARDOUS MOVING LOADS

Automatic “Headway” Control

OVE example of automatic control in which brake and
accelerator are operated as a result of obstacle
detection, is being developed at the. Lucas Group
Research Centre near Birmingham.

Intended primarily for use on motorways where lane
discipline 1s essential, this investigation has as its objec-
tive. the automatic maintenance of “headway” or the
distance between moving vehicles at varying speeds.

The equipment uses a 35GHz (8mm) continuous
wave source, frequency modulated to give the required
information on range and speed. The use of this high
frequency enables both the transmitting and receiving
“horns” to be compatible with automotive styling
requirements while providing the narrow beam width
required.  An electronic computer carried on the
vehicle makes calculations based on the reflected
radar signals and relative velocity of the vehicle with
respect to the Jeading vehicle. Brakes and throttle are
then automatically adjusted to maintain a consistently
“safe” distance.

The Government Department of the Environment are
supporting the project with financial aid and facilities
for testing at the Transport and Road Research

Laboratory.

©

FM.CW.
RADAR

1. FMCW is frequency modulated continuous wave
radar which measures "“headway'' and relative vehicle
velocity

2. The relative velocity kv caused by Doppler shift is
such that it enhances the effect of headway h

3. Headway is compared with desired headway. calcu-
lated from time vehicle speed to produce an actuating
signal

4. The actuating signal adjusts vehicle speed by means
of brake and throttle actuators, so that headway
spacing of one second is maintained

N

—H "';"“’@lmnonu b0 CoMPARATOR
VES
€}

ACTUATOR
— | LATE
SRAKE CALCU
O, - -~ 7| ACTUATOR

HEADWAY SPEED SIGNAL

Weighing-in-Motion Scheme for Heavy Loads

ONE of the problems encountered in heavy industry
is the need to weigh large and sometimes hazar-
dous loads on a continuously moving production line.
Movement can influence erroneous measurements unless
strict control of load vibrations is exercised. W. & T.
Avery lLtd. the large weighing machine company have
produced a “weighing-in-motion” system using a 27ft
load-cell weighbridge linked to electronic sampling,
recording. and data transmission instrumentation.

Four 500.000 pound capacity load cells are equipped
with frec-motion units to i1solate them from shear forces
and transmit analogue weight signals to a static digitiser
in the weigh office. An analogue to digital converter

interfaces these signals to the digital display and tele-
printer.

DESIRED

High frequency vibrations are attenuated by the rigid
design of the weighing structure and a filter in the
instrumentation. A digital filter eliminates the cffects of
low frequency vibrations. By sampling the resultant out-
put signals at various time intervals, the readout displays
the loading in increments of 0-1 ton. If the load 1s mov-
ing over the weighbridge too fast, an ‘‘excess-speed”
signal inhibits the system until reset.

This system has been installed at the British Steel
Corporation’s Port Talbot Works, where up to 600 tons
of molten iron is weighed en route to the steeimaking
plant. The load is hauled in huge ladles on a railway
which passes over the weighbridge.
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By RW.COLES rPaRTs
ANSWER (A) AND Z REGISTERS

asT month the construction of the ENTRY register
L was described together with the constant store
and o fixed constant option. To follow this the
logic and construction of the two registers which
form the main part of the arithmetic section will be
described. these being known as the ANSWER (A)
register and the z register.

DISPLAY STROBES
S1 S2 $3 54 S5 56 S7 S8

> SERIAL DISPLAY
DISPLAY MULTIPLEXER | 4 DATA BUS

CLOCK A DATA
CLEAR Rxk}
ENTER COUNT— 1
L

SERIAL BC O ‘_y
DATA FROM A
ADDER =

ANSWER REGISTER

ke

SERIAL BC D
4 DATA TO
ADDER

16xa)
— <
SERIAL BC O
2’ REGISTER B DATA TO
ADDER
ENTER E' DATA-
ENTER A DATA—
CLEAR
CLOCK

Fig. 6.1. Block diagram of the “A” and 2"
register sections of Digi-Cal
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“A' AND "Z" REGISTERS

The a (aNSWER) and z registers, together with the
adder to be described next month, form the heart of
the arithmetic unit of Digi-Cal. These registers are
identical in capacity, being four (B.C.D.) digits
“wide” and ten (decimal) digits “long™. They differ
in the type of input and output facilities which
include both serial and parallel transfers.

Both are right-shift types. and are capable of shift-
ing data at more than one million bits per second
in the serial mode. when supplied with suitable
clocking signals.

The a register has an associated display multi-
plexer which is used to send the answer data down
the display bus under the control of the display
strobes provided by the display board previously
described in Part 3.

The multiplexer is identical in principle to the
ENTRY register version, but is two (decimal) digits
longer to allow display of a full eight digit answer.
The most significant two digits are not displaved and
are used to allow error detection and decimal point
manipulation.

A block diagram of the a and z register sections
of Digi-Cal is given in Fig. 6.1 and this should be
studied in conjunction with the overall system block
diagram (Fig. 1.3) from the July edition, which did
not include the display multiplexer.

REGISTER PARTITIONING

The division of the register circuitry to suit the
constraints of a standard printed circuit system
requires a good deal of thought to produce an
arrangement which:

(a) uses a minimum of “wasted" i.c. positions, and
thus the minimum number of separate boards;

(b) shares the number of input/output connections
equally between boards so that one board does
not demand more edge connector positions
than are available on the standard board. and
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"A REGISTER

BAIAN

oo

N\
=

SERIAL BC D
DATA TD ADDER

| G—

o]

ENTRY REGISTER
DATA

Fig. 6.2. The partitioning of the “Z" register is
shown here, together with the inputs and outputs

(c) gives a layout arrangement which permits the
interchange of identical halves of the circuit
and thus cuts down the number of different
types of board required.

With the ENTRY register last month, the circuit
was divided vertically into three boards each carry-
ing a two digit long register of B.C.D. width, plus
a separate multiplexer board.

The A and z registers on the other hand are
divided horizontally into two ten-digit long registers,
each two digits wide, giving four boards in all. The
A register multiplexer is also split in this way, and in
this case is incorporated on the same boards as the
register proper.

All this sounds a little complicated but is easier to
understand with reference to Fig. 6.2 and Fig. 6.3.

‘“A" REGISTER

The A register is built on two DL109/44 cards,
each of which houses eight TTL i.c.s, two resistors,
and two decoupling capacitors,

Making a register ten digits long and four wide
would require twenty SN7474 dual p-type flip-flops
as used in the ENTRY register, and this number would
take up a lot of room, as well as presenting a
mammoth wiring-up problem,

Fortunately the TTL series of complex functions
known as medium scale integration (M.S.1.) contains
a number of ready-made shift register circuits, and
it is one of these, the SN7496, which is employed
in the A register circuit.

A diagram of the SN7496 is shown in Fig. 6.4,
and as can be seen this i.c. consists of a complete
five-bit serial shift register in a 16 pin D.LL. package.

The register comes complete with gating to allow
a five-bit parallel input transfer when the PRESET
input is activated, and has a separate output from
each stage to allow parallel output transfers.
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2 DISPLAY
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Fig. 6.3. The partitioning of the ""A" register into
the two halves known as the A1 and A2 registers
is shown here

The cLEAR input will set all the flip-flops to the
logic “0™ output state, and is used to erase the stored
contents of the register.

By connecting two of these i.c.s in series a ten-
digit register is formed, and by using four of these
ten-digit sections, the required A register capacity is
achieved, using eight SN7496 i.c.s (see Fig. 5.5).

OPERATION OF ““A" REGISTER LOGIC

When an arithmetic programme is running, the
data in the A register is shifted serially into the
ADDER circuit, in synchronism with the data in
the z register which is either added to or subtracted
from the a data,

The output of the ADDER forms the serial input
of the A register, so that after a group of ten
clock pulses, the A register contains the sum (or
difference) of the original A and z register contents.

If the arithmetic operation required is MULTIPLICA-
TION, then the contents of the A register have to be
duplicated in the z register before the series of addi-
tions take place, and to facilitate this the parallel
outputs of the A register are used to provide a single
24 bit transfer.

At the end of a DIVISION, the answer is represented
by the state of the counter, and before this can be
displayed it has to be transferred to the A register.
This is also carried out in a single 24 bit transfer,
this time using the parallel PRESET inputs of the
SN7496s.

In each of these transfers the initiation is provided
by a control pulse from the programme.

MULTIPLEXER

The multiplexer consists of a series of SN7401
open-collector gates, with their outputs “wired-or”
to give the required four-bit data-bus. It is formed
in the same way as the ENTRY register multiplexer.
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The eight strobes or “‘character call-up” lines are
produced in a sequence starting at the most signifi-
cant end of the register, each one activating a group
of four gates to send a single B.C.D. group to the
display.

In the case of this multiplexer, the data-bus is
produced in two, two-bit halves as a consequence of
the partitioning arrangement mentioned earlier. This
division of the multiplexer into two physically
separate sections means that the display strobes have
to be connected to both board al and board 2.

2" REGISTER

Like the A register, the z register is housed on two
DL109/44 plug-in cards. This register is identical in
size to the A register, being ten by four in format,
but because of its different role in the arithmetic
operations of the calculator, different integrated
circuits are employed.

A glance at Fig. 6.1 shows that the z register is
required to accept parallel transfers from two
sources, the A register and the ENTRY register. [t is
not required to provide parallel outputs, only serial
outputs being needed to feed the ADDER.

These different input/output requirements preclude
the use of SN7496 shift register elements, since these
devices can only accept a single parallel input trans-
fer without extensive external gating. Luckily, it
is still possible to enjoy the advantages of M.S.I. in
this circuit because another device which suits our
needs, the SN7494, is available.

The SN7494 is a four-stage serial shift register
element with provision for parallel loading from two
separate sources, under the control of internal gating.

ouT ouT
—_—
A B C D [3

PRESET
B C D 13 ENABLE

PRESET PRESET

Fig. 6.4. The internal logic of the SN7496 inte-
grated circuit

A logic diagram of this device is shown in Fig. 6.6
where is can be seen that the two sets of parallel
inputs, 1A to 1D and 2A to 2D are presented to the
PRESET inputs of the flip-flops via four AND-OR-
INVERT gates, the appropriate set of input data being
selected by the PRESET! or PRESET2 control line.

Note that output connections are not provided
from the A, B, and C flip-flops, which as previously
stated, is quite satisfactory for this application.

REGISTER ASSEMBLY

_Connecting two SN7494s in series gives a register
eight dlg.llS. long. which falls short of the requirement
of ten digits. Therefore two more stages are added

DISPLAY BUS(a
by a)
Ol ol 3 ] ol 13 ]
2 . R67
SN7401 GATE I/Ps ' 12kl
DISPLAY | O—sbe fé\ 1c67 1C68 5 i
STROBES | omiie b o« B0 swrion |EANEEN CEAES .5V
Oo—iily DN EE EEEE 9!3.1.2112 EBE
R S1 S2 S3 54 EE os6 L Os7| Oss
|'—‘ 163 1020
SERIAL INPUT | N ICB4 15
3l 1l 0] 5] ] 13l 1] 1w ™ lces wehiido B?JF;":‘,IJLE%’O
3 3 T R 1084 13 7" REG
105, 11 hizlo
LS5 O IC63  SN7496 IC64 SN 7496 SERIALIPARALLEL
LSvd
: ouTPUT
)
T
(52 o ; 1T : =
1541 2LOCK
s O 0
PRESET LS+S LS+i Ls CLEAR
INPUTS 1S5 =0
iq LS.t S ENTER COWNT
15,1 O— e |
Ls.2 £ 6
U= a 1t 71 1| 16| 8 b
L;; g? e SERIAL / PARALLEL
¢ 1IC 61 SN7496 1C 62 SN7496 s %
5 ¢ 1062 neklol Lo el
SERIAL INPUT 4 R
[EEAEE KR BEC IE 0 B K B | 1062 1<kdo [ 7 REG,
NU 1C62 15e-iho
1C61 10w
st | s 9 |% S5 0oS6] os7| oss
PIN 14 SN7.0Y al1d 11
'SVKOEPIN 5 SNLO6 1 21 315 o9l 8l12) 11} 2| 3] 5] s
IC 65 1C66 : " 5v
c2 2] N\ 2/ N& /N snrion SN 7ot [N s 3 '
I I R68
PIN7 SN 7401 0] 13 1 A :
GNO! PIN12 SN 7496 1 " ; i nknmspw ausly

Fig. 6.5. The logic contained on the A1 register board. The A2 board is identical to this
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Fig. 6.7. The logic contained on the Z1 register board is shown here. The Z2 board is identical to

this

in the form of an SN7474 dual o flip-flop. If these
extra stages are placed at the “most-significant™ end
of the register, no extra input gating will be required
since only the six ‘“least-significant™ stages are
required to accept parallel input transfers. This is
the approach adopted for the z register and the
resulting circuit is assembled from eight SN7494s
and four SN7474s, giving the required total number
of 40 flip-flops.

The circuit of one of the two identical z register
boards is shown in Fig. 6.7 where it can be seen that
in addition to the shift register components, an
SN7440 dual buffer gate is incorporated.

The connections to these gates are made external
to the DLI109 cards because these gates are used
for different jobs on each of the two cards, and

PRESET
28

7 8
SERIAL  CLOCK
INPUT

1B 1C 1
PRESET PRESET

Fig. 6.6. The internal logic of the SN7494 inte-
grated circuit
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internal connection would prevent interchanging
these when required.

One of the four buffer gates is used to invert the
CLEAR Z signal from the programme to make it
compatible with the CLEAR inputs of the SN7474
devices, which operate on low inputs, as opposed
to the SN7494 cLEAR lines which operate on high
inputs.

The remaining gates are used to buffer the z
register PRESET| and PRESET2 lines, and in the OVER-

FLOW logic.

“Z'" REGISTER OPERATION

The most important operational aspect of the
Z register is that it operates in a recirculating mode,
which means that not only is its output fed to the
ADDER, but also back to its own input, to give an
endless loop.

This feature is important because it means that
the register contents are not altered no matter how
many bursts of ten clock-pulses are applied in the
course of an arithmetic operation,

This facility is required in the MULTIPLY and
DIVIDE programmes, where the contents of the z
register are continuously added to or subtracted
from the contents of the A register until the result
is produced.

In these programmes the contents of the register
can be used up to one million times in a single
computation. Of course, this is not to say that the
register contents are completely invariant, for when
a particular set of data is finished with the register
will be cleared by a CLEAR pulse from the pro-
gramme, ready for new data to be entered in parallel
from the ENTRY or A registers.
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A AND Z BOARDS

\beinq identical
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Fig. 6 8a. Layout of the i.c.s on the "A" register boards and function of the edge
being identical

271

<

Fig. 6.8b. Layout of the i.c.s on the
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N —)

2 L .

21 1 PRESET 43 ——= /8§

g2 Serial i/p (IC61) CLEAR 43 —=

contacts, both boards

! Pl
1
i
.w"
| ELS  5i/p(IC79) Buffer o/p 23 OER A
2 ELS - 5i/p (IC80) Buffer i/p 24 py
3 ELS 4 4i/p (1C79) Buffer i/p 25 i
4 ELS 4i/p (I1C80) spare 26 e w1 RV TS
5 ELS -+ 3i/p(iCc81) ALS+ 5i/p(IC79) 27 ﬂl §igete
6 ELS -+ 3i/p(IC82) A LS : 5i/p(1C80) 28 gul - .
7 ELS -+ 2i/p(IC81) ALS +4ip(iC79) 29 ,‘y‘_ 3
8 EL 2i/p (1IC82) A LS +~4ip(1C80) 30 B %0
9 ELS « [ti/p(tC8I) ALS +3i/p(IC8l) 3I 3 ol RS,
§0 ELS + Jip(iC82) ALS + 3i/p(1C82) 32 b afeke
1 spare GND 33 -
{2 spare -5V 34 3 'f‘.

.. 13 ELSi/p(IC8I) ALS + 2i/p(lc8l)y 35 -’ X L
14 E LSi/p (1C82) A LS + 2i/p (1C82) 36 - b o]
45 Enter E ALS + Fip(lc81) 37 — wheye
16 Enter A ALS + |i/p(IC82) 38 _"*; ]
17 Serial o/p (IC81) ALSi/p(I1C81) 39 - =
18 Seriat o/p (1£82) A LSi/p(iCc82) 40 - I3 L]
19 Serial i/p (IC81) spare 4l , "‘ e 1
R0 Serial i/p (1C82) CLEAR (SN7474s) 42 k- b }H
21 CLOCK Buffer i/p 43 Y
22 CLEAR (SN7496s) Buffer o/p 44 2 :

register boards and function of the edge contacts, both boardsj/
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Fig. 6.9. Disposition of the edge connectors as seen from underneath the main chassis plate

CONSTRUCTION

The component layout arrangement for the a
and z register boards is shown in Fig. 6.8.

These boards have a good deal of wiring to the
edge contacts due to the large number of parallel
input/output wires required, and some care |is
-equired in laying this out so as not to produce very
ong wiring runs or large wiring concentrations.

The registers are required to perform serial shifts
at high speed which means that the interconnections
associated with this aspect of the circuit, i.e. every-
thing except the parallel input/output wiring, should
be kept as short as possible to reduce stray capaci-
tance effects. With this in mind it is advisable to
wire up the serial interconnections and clock lines
before the rest of the wiring (which is not critical)
is added.

Wiring is normally carried out on the component
side of the DL109/44 boards, but it was found with
the prototype that wiring congestion can be
alleviated on the Al and A2 boards by connecting the
parallel output ‘wiring to the edge contacts on the
underside of the board.

EDGE CONNECTOR INTERCONNECTIONS

The edge connectors for these registers occupy
the zl, z2. al, and A2 positions on the chassis
assembly (see Fig. 6.9), and are wired up in accor-
dance with the wiring tables given. These tables
(Fig. 6.10) are used by simply connecting the pin
number required to the destination or destinations
listed next to it in the table.

Each of these tables is complete, which means
that a wire from the A register to the z register
will be listed in both the A and the z register
tables, so be sure to keep a record of wiring already
carried out to prevent unnecessary duplication.

Again it is advisable to keep the wiring associated
with serial transfers as direct as possible, and it is
an idea to use a different coloured wire for these
interconnections so that they may be easily identi-
fied later.

Where these serial data and clock lines exceed a
few inches in length they should be routed as close
to the chassis metal as possible to take advantage of
its “ground-plane™ properties. Interconnections to be
‘treated with care are marked with an asterisk in
Fig. 6.10.

Z1 z2 Al A2
O O O O
E3/9| t 23 |z1/15, z2/15 E3/7| 1 23] Z1/16, Z2/16 sAD/5| 1 23| zZ127 *AD/3| 1 23|2z2/27
E3/10{ 2 24 | enter E (prog) E3/8] 2 24 enter A (orog) Z1/29] 2 24}2Zi/28 Z2/29 ( 2 24 Z2/28
E3/I5| 3 25 | from E* logic E3/13| 3 25| \not Z1/30{ 3 25 }not z2/36| 3 25| \not
E3/16 | 4 26 | not used E3/141 4 26 used ZI/31| 4 26| fused Z2/31| 4 26} [ used
E2/9| 5 27 |Al/23 E2/7| 5 27| A2/23 Z1/32| 5 27| M2/25 z2/32| 5 27| #M2/25
E2/I0| 6 28|Al/24 E2/8| 6 28| A2/24 ZI/35| 6 28] M2/26 z2/35| 6 28| M2/26
E2/I5| 7 29|Al2 E2/I13| 7 29| A2/2 zi/36) 7 29} m2/29 Z2/36| 7 29| mM2/29
E2/16| 8 30|Al/3 E2/14| 8 30| A2/3 ZI/37) 8 30| M2/30 Z2/37| 8 30| m2/30
EI9| 9 31]Al4 El7| 9 31| A2/4 zi/38] 9 31 |M2/3 z2/38| 9 31| M2/35
EI/io|10 32|Al/5 Ei/8]| 10 32| A2/5 “AD/9, 21/39 |10 32| M2/36 “AD/7, Z2/39 | 10 32 | M2/36
notS | Il 33 |GND not/ [ 11 33| GND “AD/10, ZI/40 | {I 33 ) GND ©AD/8, Z2/40| I 33| GND
used 12 34| +5v used 12 34 45V To display fB |12 34| +5V To dIleﬂy{D 12 34} +5V
EI/I5|13 35|Al/6 EI/I3]13 35| A2/6 databus i/piA |3 35]Mi/25 data bus I/p\ C | 13 35| Mi/23
EI/16 )14 36|a17 Ei/14] 14 36| A2/7 sli4 36| Mi/26 . Alj14] 14 36| MI/24
Zi/23 |15 37 |Al/8 Zt/23) (5 37| A2/8 w! 7|18 37fmi2e AlfI5]115 37| Mmije7
z2/23 |16 38| Al/9 Z2/23| (6 38| A2/9 display | 616 38 M1/30 Al/i6| 16 38 |Mi/28
=Z{/19 |17 39 | Al/10 “Z1/19117 39 | A2/10 ':“5 5417 39] MI1/35 Al/i7 | 17 39| MI/3I
“Z1/20 [ 18 40 | Al/I “22/20| 18 40 | A2/11 ate 1418 M1/36 Al/18] 18 40| mi/32
*AD/19, Z1/17 [ 19 41 | not used “AD/17, Z2/17| 19 41 | not used st"’f 3119 41§ not used Al/19] 19 41 | not used
=AD/20, Z1/18 |20 42 | ZI/ ~AD/I8, Z2/I1B{20 42 | Zi/ outputs | 5 120 42 ] cB/IB® A1/20] 20 42 (cCB/I8®
°cB/I |21 43 |cB/I3 “CB/I |21 43 }not L1f2r 43]cs/le Alj2l |21 43|CB/I6
cB/I3 |22 44 |Z1/42, Z2/42 CB/i3|22 44| fused “AD/6 [22 44 | CLEAR (prog) “AD/4 | 22 44 |CLEAR (prog)

Fig. 6.10. Interwiring details of the four edge connectors holding the “A” and "'Z" register boards.
The asterisks show connections which need special care
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Fig. 6.11. Construction of a 44-way extension board which makes possible testing of boards in situ

TESTING

Testing these boards in an operational way is
difficult at this stage and until the cLock board is
constructed there is little that can be done except a
check that the power supply lines are connected
properly. For this reason it is essential that all wiring
is double checked to remove wiring-up errors before
proceeding.

EXTENSION BOARD

When the calculator nears completion and tests
are possible in an operational situation, it will some
times be required to measure a logic level, or inspect
an interconnection while the logic boards are still
connected in the circuit. As things stand this would
prove difficult because of the close packing of the
DL 109 cards in their respective edge connectors.

To overcome this problem it is possible to con-
struct an extension board which, when interposed
between a particular board and its edge connector,
has the effect of raising the board into a position
where all its components and associated wiring are
readily accessible. while still electrically connected
to the rest of the circuit.

The layout for such an extension is shown in
Fig. 6.11 where it can be seen that the component
parts are simply an edge connector and a Shirehall
DL107 board. together with some wiring.

The DL107 card is of the same physical size as a
DL109, but instead of a printed wiring pattern to
accept nine D.L.L. i.c.s, the DL107 has a Veroboard
type of matrix, orginally intended for wiring up
discrete components.

The construction of the extension consists of
simply soldering the 22 ways of one half of the
edge connector to the DL 107 strips which terminate
in gold plated edge contacts, then using single core
wire to connect the other 22 edge connector tags
to the corresponding DLI107 edge contacts on the
reverse side of the board.
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 COMPONENTS . . .

A1, A2 BOARDS
Resistors
R67-R70 1-2kQ +W 1-10% carbon

Capacitors
C22, C24 10uF 15V elect. (2 off)
C23, C25 0-047uF (2 off)

Integrated Circuits
1C61-64, 1C69-72 SN7496 (8 off)
1C65-68, IC73-76 SN7401 (8 off)

Printed Circuit boards and sockets
Type DL109/44 boards (Shirehall) (2 off)
Type DPK165 edge connectors (Shirehall) (2 off)

21, Z2 BOARDS
Capacitors
C26, C28 10uF 15V elect. (2 off)
C27, C28 0-047uF (2 off)

Integrated Circuits
1C77, 78, 84, 85 SN7474 (4 off)
1C79-82, 1C86-89 SN7494 (8 off)
1C83, 1C90 SN7440 (2 off)

Printed Circuit Boards and Sockets
Type DL109/44 boards (Shirehall) (2 off)
Type DPK165 edge connectors (Shirehall) (2 off)

(In each case components are divided equally
among the two boards which make up the A and
Z registers)

The physical strength of the assembly can be
improved by using a fillet of Araldite to join the
edge connector and the DL107.

This simple servicing aid can come in very handy
when testing any of the twelve Digi-Cal logic boards.

Next month: Clock Board.
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COLD SHIVERS

Cold shivers ‘ran up and down
quite a lot of spines for a few
brief moments when Dave Griffin,
Motorola’s director of marketing,
Northern Europe, suggested there
might be 'another slump in the
semiconductor market in, 1975,
There was a sharp turndown in
business in 1966/67 and the 1970/
71 disaster is still painfully fresh
in our memories. Is there a four-
year cycle of slumps? Could be,
says Griffin. Of course nobody
really knows but Griffin's remarks
got everybody. crossing their
tingers.

Griffin was speaking at a one-day
seminar organlsed by component
distributor Celdis Ltd. A hundred
delegates turned up to hear the
speakers in the Sculpture Gallery
at Woburn Abbey. Their wives
and girl friends were invited too,
but they were hived off during the
business sessions and enjoyed
themselves watching wildlife in the
Game Park and admiring the trea-
sures in the Abbey itself.

But the sessions were by no
means all gloom. Griffin came
clean on Motorola forecasts which,
among a great pile of statistics
gave a U.K. semiconductor market
worth £80 million by 1974. Big
growth area was confirmed to be
MOS devices which should reach
£10 million worth of business in
the same year. Big surprise is the
market for germanium power de-
vices which was expected to drop
off very severely but which still has
£4 million worth of business a year,
even today.

This year, said Griffin, the U.K.
market will have bought 40 million
integrated circuits and 600 million
discrete devices. Average selling
prices have dropped since 1968.
Then, the average price for a dis-
crete device was 25 cents and for

+
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an integrated circuit 1-8 dollars.
Today the averages are 20 cents
and 1-2 dollars, respectively (dollar
values are used universally in this
type of comparison in the semi-
conductor industry).

TIME AND MOTION

The automotive industry as a
major consumer of semiconductors
will not really take off until 1975.
But electronic watches are already
starting to be a good growth area.
Motorola has an electronic kit
which is sold to watch manufac-
turers. It consists of" a quartz
crystal, a CMOS oscillator, divider
and buffer circuit equivalent to 312
transistors in a 6-lead ceramic
package, and a microminiature
stepping motor which drives the
hands. Total power consumption
is a mere 5 microamps from a 1:5V
silver. oxide battery which lasts for

. over a year.

- Motorola has greatly improved
the yield of the CMOS package
for watches by the use of ion im-
plantation in which dopant material
is ''fired” at the target at enormous
velocities but in a manner which
can be deliberately controlled.

Another of the speakers, Kim
Morrell of Mullard, forecast expan-
sion of the U.K. electronics industry
to £1,800 million by 1980 of which
some £260 mililon would be in
components of all types.
belief is that his figure is on the
low side and we should do much
better than that.

The Vice President of RCA Solid
State Europe, Dr Joe Donahue,
spoke on his company’s solid com-
mitment to European operations
and to broadening the market base.
The decision to set up in Europe
was taken only three vears aqo.
Now, says Donahue, RCA Solid
State has almost 1,000 emplovees
in Europe, well over 500 of them
at the new semiconductor plant at
Liege.

TOGETHERNESS

On the theme of togetherness,

Donahue reminded his audience
that RCA grew out of the old
British-owned American Marconi

Company. That was way back
in 1919 when RCA was formed
at the request of the Ameri-

can goverhment to acquire the
Marconi interests. It was the first
time | ever heard RCA even ad-
mitting British ancestry publicly,
let alone boasting about it!

To round up an interesting day,
Peter Turner of Hewlett-Packard
spoke of the dramatic arowth of
the optoelectronics market. Apart
from obvious uses such as displays,
Turner stressed that a huge arowth
area lay in electrically isolated
couplers. H-P has a new fast one

My own .

on the stocks promising a 20MHz
bit rate with 2-5kV isolation, all in
a small i.c. package. Overall opto-
electronics sales in the U.K. could
soar to £150 million per vyear by
1976 stated Turner.

So, on the whole, the news was
good, especially for distributors
who are currently handling some 20
per cent of all professional compo-
nent supplies and are working hard
to handle more.

CHATAWAY AT H-P

It was a great day for Dennis
Taylor, managing director of Hew-
lett-Packard Ltd., when the Minister
for Industrial Development, Mr
Christopher Chataway, officially
opened the 100,000sq ft extension
to their South Queensferry plant. It
more than doubles the area of the
original unit built in 1966 and total
employment at the plant has now
risen to over 600.

Their total business in the U.K.
is some £9 million and of total
U.K. production 66 per cent is ex-
ported. Most famous of their in-
struments designed and built in
the U.K. is the Microwave Link
Analyser. To date over £43 mil-
lion worth have left the factory and
85 per cent went for export.

On the future, Taylor announced
that they have just bought 33 acres
of ground so we can expect further
expansion although, chuckled Tay-
lor, it will take a little time to
expand into it. Hewlett-Packard
has an R and D group of 50
people at South Queensferry and
at least two completely new UK-
designed instruments will be re-
leased by the end of the vear.

RESETTLEMENT

An ex-editor in electronic pub-
lishing, T. Jeffrey Burton, and now
a press relations consultant, has
recently run a one-day seminar for
RAF electronic technicians nearing
the end of their service.

The -idea was to give them a
teach-in on the structure of the
electronics industry and the job
opportunities within it. Speakers
include representatives of the elec-
tronics press, of the Society of
Radio and Electronics Technicians
(SERT), the Post Office and com-
panies of the status of IBM and
Exchange Telegraph.

Although the scientific and R and
D ends of the business are not
recruiting heavily at the moment,
it seems that good technicians are
hard to come by in the industry
and are eagerly -sought. The re-
settlement briefing, held at RAF
Newton, near Nottingham, should
help the boys in blue to ease them-
selve's back into civvy street and
do a good turn to the electronics
industry as well.
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A selection of readers’ suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.

This is YOUR page and any idea published will be awarded
payment according to its merits. !

YEENI I

I

-
-~

‘ s

VISIBLE SPEED READOUT

FOR A PROJECTOR

M ANY home movie projectors rely for speed con-

trol on a rheostat which gives a film transport
speed continuously variable from around 12 f.p.s. to
around 25 f.p.s. This kind of control can have
advantages over fixed (i.e. switched) controls, because
many of the old silent films were shot at film speeds
somewhere between 16 and 24 frames per second.
Moreover, not all home movie cameras run at the
same speed.

But anyone projecting films with a rheostat con-
trol will know that the snag with these controls is
their unreliability as a positive guide to actual film
speed. The same rheostat setting cannot be relied
on to produce exactly the same speed on two
occasions.

A few years ago I used a car tachometer or rev.
counter to provide a direct visible readout of film
speed.

Tachometers function by sensing the voltage pulses
proportional to projector shaft speed; it is only
necessary to produce low voltage pulses from the
projector itself and:feed them to an inductive load
across which the tachometer is connected.

Experience shows that the most reliable source of
pulses is from a make-and-break contact associated
with the projector main drive shaft, but of course
any positively driven shaft will do. All that is
necessary is to attach a small spring metal strip
(such as an old relay contact strip) to an insulating
block which is secured (e.g. glued) to the projector
chassis so that the spring strip presses against the
shaft (Fig. 1). d

A blob (or blobs—see later) of Araldite or other
hard insulating material is painted on the shaft so
that, as it revolves, the spring strip will alternately
make with the metal shaft and break by contacting
an insulating blob. By connecting leads between the
spring strip and projector chassis (which will of
course be electrically connected to the shaft) a make-
and-break connection _is easily achieved which can
be used to produce low voltage pulses when in
circuit with a low voltage source.

Tachometers or rev. counters come with two leads,
one of which is red or marked ‘“positive” for con-
nection to the positive side of the supply.

The tachometer dial reading will not of course
necessarily give a true r.p.m. reading for the pro-
jector shaft, but this is not ‘important. By timing
a film loop through the projector and marking the
dial accordingly, points of reference for actual speeds
of 16, 18 and 24 frhmes per second can be marked
on the dial and the projector brought reliably to
these speeds at any time in the future by operation
of the rheostat.

By virtue of this arbitrary scaling, there is wide
latitude of components, virtually any inductance or
low voltage d.c. source that produces a healthy
dial reading being acceptable. For guidance, 9 or
12 volts smoothed d.c. from a battery eliminator
should be fed through the make-and-break contacts
to the inductive load, for which the primary of a
5:1 transformer has proved ideal. To avoid radio
or television interference, a 0-1 or 0-01»F capacitor
should be connected across the contacts.

A. Hope,
London
N.W.3.

SPRING STRIP |

CHASSIS INSULATING -

WIRE CONNECTED
TO SPRING STRIP

Fig. 1. Arrangement of the spring con-
tact on the projector drive shaft. The

. insulating spots on the shaft can be
any hard-setting glue

CHASSIS
CONNE

REV COUNTER

' Fig. 2. Typical set-up for the
visible speed control .readout

{
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VALVE MAIL ORDER CO.

l6a WELLFIELD ROAD, LONDON SWI6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage |p per transistor, over ten post free

INTEGRATED CIRCUITS 5p + Ip each added

£ £p £33
lxg;é gévo é-go BYZ10 085

B .25 3 .
IN85 088 03p paiil 082
IN253  0.60 0.5 DBYZIz 080
IN266  0-50 0-80 DBYZIs  0-28
1IN645 0-25 0-26 BYZID 1-00
IN7264  0-20 017 BYZ16 082
INOLs 0.07 0-40 BYZ88(4v3
ING0OT  0-20 0-20 015
18113 015 0-20 Uil 0-85
18130 013 0-26 | CRS1/05 0-26
18131 018 088 CRS1/40 045
18202 0-23 042 CS4B 280
2G371 022 075 | €3108 318
2G981 0.5 098 DDO00  0-16
2G414 030 1-80 DD003 015
2G417 022 010 DD00s  0.18
IN405  0-20 010 DD007  0.40
aNe97 018 010 DDO0R  0-38
2N698  0-40 015 GD3 0-33
2N7068 010 020 GD3 0-08
aN7084  0.12 026 GD5 083
2N708 015 GD8 028

2N709  0-83

aN1091  0.83 - .
2N1131  0-25 . .
2N1132 028 . -
2N1302 018 BCI26 085 GETI114 018
2N1303 018 BC140  0-55 GETI1I5 0-45
2N1304 022  BC147 015 GETI116 0-50
2N1305  0-22 BCI48 013 GETI20 0-25
2N1306 0-25 BCl4) 015 GET872 0.30
2N1307 026 BCL57  0.16 | GET875 0-26
2N1308  0-25 BCI58 012 | GET880 (.87
2N2147 076 BC160  0-88  GLT881 0-25
2N2148  0-80 pCigo 0-13 GETS882 0-28
aN2160 080 pica, o35 GETS85 026
aN2218 080 S0t o GEX44 008
oN2219 Q.20 BCY3® 088 pyin o039
2N23694 015 BCY3S3 028 (EXo41 015
2N2444 109 BCY34 030 GJIM 026
2N2613 0.8 | BCY38 040 GJiM 038
2N2646 045 | BCY39  1.00 GJ5M 0.2
2N2004 020 BCY40 0.0 ¢J7M  0.87
2N2904A 0-25 DBCY42 0-26 HGI0U5 0-50
2N2006  0-20 BCY70  0-15  HS100A 0-20
2N2907  0-23 BCY71 020 MATIO0 0-25
2N2924  0-23 | BCZI 0-35 | MAT101 0-30
uN2925 016 BCZ1l  0-50 ' MATI20 025
aN2926 010 BD121  0-85 MATI2I 0-80
2N3054 0-50 BD1238  0.80 MJEs20 0-87
2N3056 075 BDI24 075 MJIE2055 1.37
2N3702 010 BDY1l 1.62 MJE3055 0-87
2N3706  0-10 BFI1b 025 NKTI128 0-36
2N3706 0-28 BFI117 0-60 NKTI2% 0-30
4N3707 012 | BF167 026 NKT2I1 0-26
2N3700 010 | BK173 025  NKT213 0.28
2N3710  0-10 | BF181  0.85 | NKT214 0-18
2N3711  0-10 | BF184 020 | NKT216 037
2N3819  0-35. BF185  0-20 | NKT217 035
2N§027 0.8 BF194 017 | NKT218 113
2NG088  0-38 . 0-33
28301  0-50 . 0-20
28304 075 5 0-22
28501  0-87 - 0-24
28703 0-62 . 0-25
AAL129  0-20 - 0-28
AAZ12  0-80 - 0-15
AAZ13 012 - 0-20
AC107  0-87 . 0-25
ACI26  0-20 - 0-20
AC127 025 . 0-28
AC128 020 - 0-40
ACI87  0-25 . 0-78
ACI88  0-25 - 0-78
ACYI7  0.30 . 0-56
ACYIS 028 . 0-30
ACY19  0-25 - 0-25
ACY20  0-20 8 0-25
ACY21  0-20 - 0-38
ACY22  0:10 - 0-38
ACY27  0:28 - 0-20
ACY28 017 - 012
ACY39  0-50 g 0-10
ACY40 015 . 0-10
ACY4l 018 - 0-10
ACY4i  0.25 . 0-10
ADI40  0-50 . 0-10
ADI49  0-50 - 0-10
AD181 087 | BFY90 - 0-08
AD162  0-37 | B8X27  0-50 012 |
AF106  0-30 | BIX60 088 0-15
AF114  0-25 | BSXT6 015 0-08
AF115 025 ' BSY26 018 O 0-07
AF116 025 DSY27 017 0A9 0-07
AF117  0-26  BSYS1  0-50 0A200  0-07
AF118  0-62 DBSY954 012 0a202 010
AF119  0-20 | BSYS5 012 0A210  0-28
AFl124 028 | BT102/000R | 0A211  0-30
AF125 0,20 0-76 | 0AZ200 0.85
AF126 017 | BTY42 082  0AZ201 0.50
AF127 017 | BTY79/(00R | 0AZ202 042
AF139  0-80 0-76 | 0AZ203  0-42
AF178 085 | BTY79/400k | OAZ204 0-30
AF179 085 | 128 0AZ205 0-42
AF180 082 | BY100 015 OAZ206 0.42
AF181  0-42 | BY126 015  0AZ207 0-47
AF186 0.0 | BYI27 017 02208 0-32
AFY19 113 | BY182 085  OAZ209 0.82
AFZl1 060 ' BY213 0.28 ' OAZ210 0-32

0AZ211

0AZ244
0AZ246
0AZ290
0cC16
ac1sT
0oC1y
0C20
0C22
oc23
oce
0C25
oce6
0C28
0C2y
0C30
0C3s
0C3s
0cC+!
0C42
043
0C44
OC44M
0C45
QC4M
0C46
0Cs7
0oCos
0CHy

=3
Q
&
=3
-

v30/2011
V60/201
V60/201P
XA101
XA102

X 41561
XAIG2
XA16)

| X162

| xB101

| xB102

X B103
XB113
XBi121
ZR24

£p I
0-32 | Z8170

2p
0-10

TRANSFORMERS

Primary 200-250 Volits

MAINS ISOLATING SERIES
Secondary 140 Volits Centre
apped (120V) and Earth Shielded

0-45 28071
2T21
7743
8 ZTX107
2 ZTX108
3 ZTX300
8
0
8

0-18
0-25
0-25
018
012
0-12
ZTX304 0-25
2TX500 0-18
.37 ZTXN503 017

ZTX531 0-26

INTEGRATED
CIRCUITS

7400
7401
T402
7403
7404
7400
7406

&

DD 000 P OO D P00 0000000 00000000000000000 08

I w2 € <2 G =2 =GB G 1 yim €0 20 S0 €63 €2
= = =T R R R~ - = X PR =P pt—p-

THINY

Plug in suckets
low profile
14 pin DIL
0-1

°Pooooo0
B0 P e PO DO b bt e
RO RO R

012
0-48
3

J6 pin D1L
0-: 01

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors - Closed Sat. | p.m.-3 p.m.
Terms C.W.O. only |

Tel. 01-677 2424-7
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ALSO AVAILABLE WITH
Ref. VA Weight Size cm.
No. (Waotts) Iboz
07 20 10

\1\4&“56@\}
-1V T-INI.7-Y
X X X X X XX X

XX XXX

8
8
0
2
0

P—ADUYWOOO

3 7

241 <21

AUTO SERIES

VA Weight Size cm.
(Watts) Ib oz

20 i

14

X

11S/120V SEC. WINDING
Pa&r
b

2O —NuANN -
—ONNDWR WM™
28383882

- —

T ISOLATED)
Auto Taps

0-115-210-240
0-115-210-240
0-11§5-200-220-240

115V 500 Watt totally enclosed auto transformer, complete with
mains lead and two | 15V outlet sockets, £7-87. P & P 67p.

Also available a 20 Wart version.

£1-67. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED) .
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. 3 Size cm.

X% x

IS vomuNanG
N—=ANDIWAO A —

ONWOWANACO
X

X ¥

JWRNNO OB N® N

we—— S
QUODWNAWN—
=i

RO NN — =
OW——VONWOWR

Size em.

X X

XX K XK

©
NoO@@OONOA

riNPoomym
OO—=wNVOW
O—-CQO®mNAW
[SENT-XC P Rv-2 ¥ V)
X X X X X X

RoNOG AW —T

OO
00000000 Wm

Size cm.

»
3
©
&

3
)
&
&

—=0

Moarrooo-N

0000 0o6w
QW NOO DN
Qv ——PRNWo
XX XX XXX X

Ze-Soouy

S@rrWN=0
;@N'OOMN—
AW—ANVLO
XX X XX XX

»
3
=4
»
b3
®)
&
X
£
N
5
o
3

NO®DOO AN

°
R
»
X

co@mUNWNT
w——om®
WAV VW
X XX XX X

Soarwn-o
oooooowm
M0V D
~N-—lnO O

~
w
~

165 x|
LEAD ACID BAT
Amps. Weight Size
b oz

9

31

512

6 4
128 11 14

B K XXXX

-
m

a
3

©oo~
Soo
KoOO
X X X X

XX X X

-0
‘2
2
-9 % 10 |
13-3x108x1

Secondary Windings P&V

[4

0-12V at 0-25A x2 0-85
0-12V at 0-5A %2 1:0)
0-12V ac 1A x2 133
0-12V at 2A x 2 1-86
0-12V at 3A <2 224
0-12V at 4A <2 2.-48
0-12V at SA <2 2.94
0-12V at 8A ©2 4-54
0-12V at 10A x2 578
0-12V at I5Ax2  10-67
0-12V at 30A ~ 2 19-61
30 VOLT RANGE
Secondary Tops

0-12-15-20-24.30V

PNOOomB NI
M=NNMNNNOO N~ A

v
4
° ©

dohoLo™
P i bl

439

TOQ®@ONA A
FSNT Y-V X3
e ol end e

X

50 VOLT RANGE
Secondory Taps
0-19-25-33-40-50V

o

IS OuD @ i th
g W= WwNwrOo~
e B ey
rw—Drow™
ONAWAOLW

VOLT RANGE
Secondary Tops

Par

£ p
1:34 30
Please note, these 2:03 42
units do not in- 3.07 52
clude rectifiers 349 52
2:1 520 67

o®m@DA
NI

All ratings are continuous. Standard construction: open with solder

tags and wax impregnation.

Enclosed styles to order.

L SPEC. TRANSISTORS

FUL
BC107/108/109 9:0p each
25+ 7Tp +mica

P
Minimum order 10
pieces this range.

AVOMETERS - MA
ELECTROSIL

2N 3055 68p each

AD 161/162 60p pair

and bushes| + mica and bushes

INS KEYNECTOR
RESISTORS
*CARRIAGE VIA BRS

BARRIE electronics

11 MOSCOW ROAD, QUEENSWAY
LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY
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Build yourselfaTRANSISTOR RADIO

10 TRANSISTORS.

Built-in ferrite rod aerial for MW/LW.

Aeria) and tape record sockets.
speaker.
Bani.
ailver blocking. Size 9in x 7in x din.
Easy to follow instructions andidiagrams.

Retractable, chrome plated telescopic aerial, for
peak short wave and VHF listening. Push-pull output using 600mW transistors. Car
10 transistors pilus 3 diodes.
Ganged tuning condenser with VHE section.
Yolunie/on/off, wave change and tone controls.

separate cail for
Attraclive case in biack with

I'arts price list and easy build plans 30n (FRER
with parts). Earpiece with plugand switched gocket for private listening 30p extra.

WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

9 TUNABLE WAVEBANDS, MW, MW2, LW, SW1. SW2, SW3.
TRAWLER BAKD, VHF AND LOCAL STATIONS ALSO AIRCEAFT BAND.

TOTAL BUILDING
COSTS

£8-50

P.P. & INS. 50p

Fine tone noving coil
Alreraft

(OVERSEAS P. & P, £1)

ROAMER
EIGHT
Mk. |

NOW WITH
YARIABLE
TONE
CONTROL

8W2, SW3 AND TRAWLER BAND. Built-In ferrite rod
aerlal for MW and LW, Retractable chroine plated tele.
scople serial for short waves. Push-pull output using
600mW transistors. Car aerial and tape record sockets.
Belectivity switch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/onjofl, tuning, wave change and tone
controla. Attractive casein rich chestnut shade with gold
blocking. 8ize 94u X Fin X 4in approx. Easy to follow
instructions and diagrams. Parts price list and easy
build plana 26p (FRER with parts). Earpiece with plug
and switched socket for private listening 30p extra.

P.P. & INS.45p
) TOTAL £6'98 (OVERSEAS
BUILDING COSTS el

17?7
WAVEBANDS:

7 TUNABLE WAVEBANDS: MW1, MW2, LW, 5W1,

ROAMER,
SEVEN
Mk. IV

TUNABLE

medium waveband provides easier tuning of Radio
Luxembourg, ete. Huilt-in ferrite rod aerial for MW
and LW. Retractable 4 section 24in chrome plated
telescupic aerial for 8W. Bocket for car aerlal. Power-
ful push-puil output. 7 transistors and 2 diodes,
Ineluding miero-alloy R.F. transistors. Fine tone moving
coil speaker. Afr apaced ganged tuning condenser.
Voluse/on/off, tuning and wave change controls.
Attractive case with carrying handle. 8ize %in X 7ln X
4in approx. [Gasy to follow instructions and diagrams.
I'arta price list and easy build plans 15p (FREK with
parts). Earpiece with plug and switched socket for
pri\ale lintening 30p extra.

TOTA £5 98 PoP & INS. 45p
(OVERSEAS
BUILDING COSTS P.&P. £1)

SIX

8 TUNABLE
WAVEBANDS:
MW, LW,
Swi, Swe,
TRAWLER
BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensltive ferrite
rod aerial and telescopic aeria) for ghort waves. Jin
speaker. 8 stages & transistors and 2 dicles including
micro-alloy R.F. transistors, etc. Attiractlve black
case with red grille, dial and biack knobs with
polished metal inserts. Size 9in x 5lin X 2}in approx.
Easy build plans and parts price list 15p (FREE with
parts).

P. P. & INS. 30p
TOTAL £3 98 ©

VERSEAS
BUILDING COSTS P, &P £1)

POCKET
FIVE

38 TUNABLE WAVE-
BANDS:
TRAWLER
WITH EXTENDED

MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages—5 transistors and 2 diodes,
supersensitive ferrite rod aerial, fine tune woving coil
apeaker. Attractive black and gold case. Bize 5iinX
1}in x 8}in. Easy bmild plans ami parts price list
10p (FREE with parts).

ESM S cosrs £2729 iessens ™

P. & P. 63p)

5 TRANSISTORS
AND 2 DIODES

3TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage- b transistors and 2 diodes, ferrite
rod aerial, tuning condenser, volume control, tine tone
moving coil speaker. Attractive case with red
speaker grille. Bize 8}in X 4}in X l}in. Easy build
plans and parts price list 10p (FREE with parts).

TOTAL 2
BUILDING COSTS

P. P. & INS. 24p
(ovznsns
P. & P. 63p)

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

8 TUNABLE
WAVEBANDS:

TRAWLER

BAND. Sensitive ferrite rod aerial for MW and LW,
Telescopic aerial for short waves. 3in speaker. 8
improved type transistors phis 3 diodes. Attractive
case In black with red grille, dial and black knobs with
polished metal ingerts. 8ize 8in x am: X 9}in approx.
Push-puil output. Battery econoiniser awitch for
extended battery life. Aniple power to drive a larger

speaker. Parts price list and easy build plans 25p
(FREE with parts).
P.P. & INS. 32
BOILD, 4 4 i
E (OVERSEAS
BUILDING COSTS P.&P. El)

Siider 8witches:
Clips:

Tdeal

PARTS

NEW! “EDU-KIT"

BUILD RADIOS, AMPLIFIERS,
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
inctude: Tuning Condenser:

Ferrite Rod Aerfal: 3 Plugs and Sockets: Battery

10 Transistors:
tors:
Knobs.
Units once constructed are de-
tachable from Master Unit, enabling
to be stored for future use,
for

Authorities and all those interested in
radio construction.

Capacitors:

them

INCLUDING
CASE AND PLANS

ETC., FROM

2 Volume Controls: 2

Speaker: Terminal Strip: | enclose £.
4 Tag Boards Balanced Armature Un
1 4 Diodes:  Resia ROAMER TEN

Three }in

8chools, Educational

POCKET FIVE

P.P. & INS. 32

P
(OVERSEAS P. & P. £1) Name

FULL
AFTER SALES
SERVICE

% Cailers side. entrance ‘‘Laveli’” Shop
% Open 10-1, 2,30-4.30 Monday-Friday, 9-12 Saturday

Address

I — | — ————— — p— —V—
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RADIO EXCHANGE LTD

61 HIGH STREET, BEDFORD.

ROAMER EIGHT [
TRANSONA FIVE []

Parts price list and plans for

Tel. 0234 52367

please send items marked

01  ROAMER SEVEN []
TRANS EIGHT [
ROAMER SIX  []
0 EDU-KIT 0

----- e e P.E. 48

— e p—— — — — — T——— f— — A— — S f—
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ECENTLY I set about designing a system to enable

me to remotely switch on and off two or more
table lamps. I wished to be able to switch the lights
on and off at any of three points regardless of the
state of the switches at the other two.

This I decided could best be achieved by placing
an electrically alterable bistable switch near the
power point that fed the two lamps and running a
twin flex lead from the bistable, connecting the three
switches in parallel. Pushing on and releasing any
switch would then change the bistable from on to off,
or off to on depending on its history.

Since I had several suitable relays, and triacs are
a little costly, I decided to use a relay to do the
actual work of switching the lamps. The circuit I
originally tried was the conventional type of bistable.

~20V

RLA{

Fig. 1. Circuit diagram of the light control

Unfortunately, it had the disadvantage of requiring
a fast edge to switch reliably, a faster edge than one
could hope to regularly achieve with a mechanical
switch. This meant, therefore, placing a monostable
between the mechanical switch and the bistable. A
rethink at this point produced the circuit shown in
Fig. 1.

If TR1 is off and S1 is open, contacts RLA1 and
RLA2 will be closed, point y will be at zero potential
and capacitor Cl will charge to —20V through R1.
If S1 is then closed, point y is reduced to the poten-
tial of point x, i.e. —20V. The Zener diode D1 then
conducts, resistor R3 limiting the current, and TR1
switches on. The relay is energised and the relay
switches over.

The circuit will now take the form shown in Fig. 2,
12 x 20
(3-3+12)
mately —16V), which is just sufficient to maintain
TR1 conducting. When S1 is opened again, point
y goes to —20V potential maintaining TR1 in con-
duction; capacitor Cl1 discharges through R1 to zero.

When S1 is pressed close, point y is reduced
instantaneously to zero, TRI switches off and the
relay contacts revert back to their original state.

points x and y at negative volts (approxi-
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LIGHT CONTROL

3-3 x 20

33+ 12
volts (roughly —4V), insufficient to cause the Zener
diode to conduct and TR1 remains off. When SI
is released (open) y goes to zero and x charges to
—20V through resistor R1. The cycle may now be
repeated.

Because of the delay in charging capacitor C1 the
circuit will only change state when there is a mini-
mum of two seconds delay between switching pulses,
i.e. between S1 going off and coming on again. In
certain circumstances this could be useful.

The delay could be reduced by reducing the values
of Rl and R2 or Cl. This is limited of course since
Cl must not be allowed to charge or discharge
through R2 in that instant when S1 is closed and the
relay has not switched; in other words the mini-
mum vales of Cl, Rl and R2 are primarily limited

Points x and y should now be at negative

~20V

Fig. 2. Effective circuit when 81 is closed

by the inertia of the relay. It should also be remem-
bered that lower values of R1 and R2 will require
greater transient power pulses from the supply.

It was found that the bistable operated satisfac-
torily with up to about 50 ohms between S1 and
point x. Line resistance to Sl1 is therefore not
important.

The switch pulse duration may be any length from
a few hundred milliseconds (sufficient to switch the
relay) to infinity. ]

The power supply is not critical and a bell trans-
former driving an unregulated voltage doubler was
found satisfactory. Using a G.P.O. 1,000 ohm relay
the circuit uses approximately 20mA when switched
on, and negligible current in the off state.

Any relay with double changeover contacts, other
than very low coil resistance types, should work. The
line voltage should be approximately the relay work-
ing voltage. The Zener diode should be 0:6 X line
voltage. Additional heavy duty contacts would be
required for switching the lamps.

An npn transistor may be used in the circuit if
preferred. In this case the Zener must be reversed,
and the supply and electrolytic polarities changed.

P. King,
Withington,
Manchester.
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HE circuit depicted in Fig. 1. was designed to
T automatically control the running of two trains
through a single-line section, both trains always
travelling in the sume direction as each other.

Referring to Fig. 2, points A and B are set for
the inner loop. Whilst train 2 is travelling round
the single-line loop train_1 is held in isolating section
X. Isolation of sections X and Y is controlled by
the points blades at B. Track current is fed to either
X or Y not both.

As train 2 passes posmon L, it interrupts a light
beam focused on a light dependent resistor PCC1
(Fig. 1.) thereby triggering the desired sequence of
switchifig operations. First point A changes to outer
and then point B also changes to the outer irack.

When point B is set for the outer section, current
is fed to section X, train 1 starts up and proceeds
around the single line section; the sense of points B
will cause train 2 to halt in section Y.

. from the collector of TR1 sw:tches on TR2 and TR3,

which in turn energises RLA.

Relay RLA, however, remains . closed for a very
short time untll capacitor Cl has charged up and
consequently switched off TR2 and TR3. Relays
RLA and RLB are wired in a master-slave relation-
ship, for while RLA is closed a’secondary set of its
contacts is being used to charge up capacitor C2,
via R6 and the RLA1 contacts P and R. When RLA
drops out contact P makes contact with contact Q
(its normal state) and capacitor C2 discharges via
R7 and TR4 base. This then switches on TR4 and
TRS, but as before the puise is momentary, until C2
has discharged sufficiently to reverse bias TR4.

After one cycle of operations has been completed,
further triggering is not possible until after a delay
tapproximately 10sec) during which C1 discharges.

If desired, a variable resistor may be substituted
for R2 to provide sensitivity control of the PCCI.
The relays used were 12V types. The contacts on
RLA2 need to be of the break-before-make type, but
the contacts RLA2 and RLBI need only be simpie
on-off types; normally off.

The light source used was an ordinary flashlight
bulb masked to shine through a }in aperture into a
3in long cardboard tube housing PCCI at the far
end.

J. Duffll,
Southam.

N

PCCH
ORP12

R1
18k

[ +12v
RLB
5

Fig. 1. Circuit diagram for the
light operated - model train con-

As train | now passes position L it triggers off the
same switching sequence as before, except this time
the moving train is now on the outer loop and the
points are therefore changed from outer to inner,
By the time train 1 is halted in section X train 2 is
on the move again, we are back at the beginning of
the sequence of operations and the whole cycle
repeats.

The points are actuated by pomt,( motors which
consist of a 2-coil solenoid and an independently
wired 2-way switch that changes synchronously with
the points motor, see Fig. 3. Since for reliable opera-
tion these motors need a relatively high current, it
was arranged to operate them in sequence. They
also require a one-shot pulse to avoid overheating
the coils.

The pulses are supplied by sets of contacts on the
relays RLA2 and RLBI, which close in sequence.
The cross-wiring of the 2-way switches on the points
motors (Fig. 3) provides a flip-flop arrangement by
which the closing of RLA2 causes point A to change
to the sense determined by the setting of the switch
S2 on the points motor M2. Similarly, when RLBI
closes, immediately on RLA2 dropping out, point B
changes under control of the switch S1 on motor
Mi.

The circuit Fig. 1 comprlses two relay buffer stages
and a light-operated circuit for triggering. Interrup-
tion of the light beam at L causes TR to switch on
because of the increased resistance of PCCIl. Current

1062 ! '

troller. Note that C1 and C2 are
TRS electrolytics
BFY50
ov . !
ISOLATING
sec1;(|ons
. R ¢ POINT
8
LIGHT- DIRECTION
OPERATED N OF TRAVEL
CONTROL POINT
L A
[ N

Fig. 2. Typical track layout

RLA2 RLB1Y
S1A S28
- TWO - WAY SWITCHES ~ .
ON POINTS MOTORS
o 5 16-20V r\,)
2 AC
)
_ 1
M1 M2
POINTS MOTORS ° ~
SOLENOIDS

Fig. 3. Switch wiring arrangement
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GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON,

TRANSFORMERS

all with 0-250 Volt primaries

Miniature

MMé6 6V, 500mA + 6V, S00mA

MMI2 12V, 250mA + 12V, 250mA

MM20 20V, I50mA + 20V, |50mA
£1:29 plus 13p p. & p.

L.T.

LT16-3V, |'SA—75p plus 18p p. & p:
LT26-3V, 3A—87p pius 26p p. & p.
LT3 12V, |-SA—87p plus 26p p. & p.
LT4 12V, 3A—£1-32 plus 30p

p. & p.
LTS 9-0-9Vv, 0 5SA—75p plus 2Ip
p. & p.
LT6 12-0-12V, |A—95p plus 26p
p. & p.
LT? 30-0-30V, |A—£F-87 plus 30p
p. & p.

Multi-tapped

MT30/2 0-12-15-20-24-30V, 2A—
£1-95 plus 30p p. & p.

MT60/1 0-5-20-30-40-60V, |A—
£2-10 plus 30p p. & p.

MT60/2 0-5-20--30-40-60V, 2A—
£2-95 plus 34p p. & p.

Charger

CT/01 IA—£1-05 plus 26p p. & p.

CT/02 2A—£1-30 plus 30p p. & p.

CT/03 4A—£1:60 plus 30p p. & p.
Secondaries—0-5-11-17V.

SEMICONDUCTORS, etc.
Zeners—400mW, 15p; 1'5W, 22{p
L.D.R.—ORPI2, 56p

S.C.R.—400 P.I.V., 30A 57p
Brldze rectifier—40 PIV 1-SA,

Bri%ge rectifier—200 P.L.V., 2:0A,
5

[
Transistor sockets—Tp
DII6L 1.C. sockeu—H pin, 20p;

0p
IN400I—50 P LV., I-0A, 6p
1N4002—100 P.

ALUMINIUM BOXES

with lids and screws
L. D.Price p. & p.
5¢in in l4in 38p I15p
4in i i
4in
5%in
4in 2

3in

6in

7|n

10in  7in_ 3in 92p 26p
* These sizes fit

standard
veroboards

EQUIPMENT CASES inplain

alu(mmum with sloping front panel.

Type H. W. D. Prl:a p.&p.

i 53in  24in 45p  12p

73in 34in 60p I6p
9%in  4tin 75p  I9p

Stove - enamelled e

silver-grey ham- /<O

mer finished, 25p

extra,

CONSOLE CASES
in plain aluminium, ideal for mixers,
instruments, etc,
W,A B C DPrice p. & p.
ninnin
342 3 £1-42 30p
342 3 £i-58  30p
+2 3 £1-72 30p

| d

PRE-AMPLIFIER

for microphones or guitars, Mounted
on printed circuit panel and com-
plete with } inch jack socket.
Requires 9V battery Input 50kQ.
Complete with connection data.
65p.

ELECTROLYTICS

32-32uF
500uF S0-50uF

MINIATU RE ELECTROLYTICS

|uf
2:2uF

68uF
100u:F
220uF
330uF
470uF
1,000uF
1,500uF

CASSETTE OWNERS!

For Philips and similar cassette recorders.
PU12 Power unit for connection to
12V + or — E 7«:;:‘/ electrical
systems, giving . stabilised .
PUI4 :uxp'f;' £3-25
s above but switched for
o V, 74V or 9V output. £5 IO
S ;1*a\|/n; power supply, output £| 95

All units are comple(e with cable and plug.

CASSETTES

Top quality British made, low noise, complete
with transparent library cases—
C60—40p; C90—55p; C120—70p

'

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. OQutput 6V d.c.
PP9 Input 240V a.c. Output 9V d.c.
Price £1-50 plus 12p p. & p.

ILLUSTRATED
CATALOGUE
Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, 15p

Single, D.P. switch, 24p

Tandem, less switch 40p

sk, 10kq, 25kQ 50kn took g,
500k'n, IM@, 2MQ

SLIDER CONTROLS, 87Tmm.
complete with knobs.

Single, 44p; Tandem, 55p. 10k, 25kQ,
50k, 100kQ, log. or Tin.

RESISTORS

Ca
All 5‘%, high-stability, EI2 values. W, |lp
W, 1ip; |W, 4p; 2W, ép

ire-woun
SW, 10p; 10W, I12p

VEROBOARD

Size

24in x 3in

2%in 5in

3tin 33in

33in Si

17in Ziin

17in

Spot face cuuer—”

Pins—either size, packe( of 36 18p

Edge connectors:
(2¢in)—34p

250k 0,

BONDED ACRYLIC FIBRE

B.A.F. wadding, 18in wide, lin thick. The
ideal lining for speaker enclosures.  30p per
yard. p, & p. one yard |2p; each extrayard 4p.
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PLUGS

Car aerial

Co-axial

D.L.N. 2 pin (speaker)
D.I.N. 3 pin

I.N. 4 pin

I.LN. S pin, 180

I.N. 5 pin, 240°

I.N. 6 pin

Jack, 24mm unscreened
Jack, 24mm screened
Jack, 3¥mm unscreened
Jack, 34mm screened
Jack, 4in unscreened
Jack, {in screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Wander, red or black
Banana 4mm, red or black

LINE SOCKETS

Car aerial

Co-axial

D.LN. 2 pin (speaker)
D.A.N. 3 pin

D.I.N. 5 pin, 180
D.LN. S pin, 240°
Jack, 34mm

Jack, in screened
Jack, stereo, screened
Phono, plated metal

D.
D.
D.
D.

SE8 ¢aN

SOCKETS

Car aerial
Co-axial, surface
Co- ax:al flush
L2 pln {speaker)
D I N 3 pi
D..N. § pln 180°
D.I.N. 5 pin, 240
Jack, 24mm
Jack, 34tmm
Jack, $in unswitched
Jack, in switched
Jack, stereo, switched
Phono, single
Phono, 2 on a strip
Phono, 3 on a strip
Phono, 4 0on a strip 10p
Wander, single, red or black Sp
Wander. twin strip P
Banana 4mn red, or black  6p

CAPACITORS

m
0-0022uF 1,000V

0-0027uF S/M . I5p
0-003uF

0-0033uF

0-0033uF

0-0033uF

0-0036uF

$/M =silver mica 19 tol.
P.S. =polystyrene 2{% zol.
MDC—a.c. ranng 300V,
M.F.=Mullard min. foit.
Cer. =ceramic.

MAIL ORDERS: Some items have a post and packing

charge shown against themn,

Where p. & p. is not shown

the charge is I2p for any selection. When both classes of
goods are ordered the charge is |2p plus any p. & p. charges

shown. (Overseas extra.)

Telephone 01-692 4412
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G. F. MILWARD

Mail Orders: DRAYTON BASSETT, TAMWOI\?TH\, STAFFS.

ELECTRONIC COMPONENTS

Wholesale/Retail

369 Alum Rock Road, Birmingham B8 3DR.

Tel. 021-327 2339

INDUSTRIAL USERS !

each

We have access to some of the largest stocks of transistors and I.C.s | AD 149 .. 3p each 2N (711 9p each 2N 5179 .. 38p

in Europe. Regret that it is not possible to supply less than 100 of any | AD 161/162 .. 35p pair 2N 3053 . 11p each 709C (TOS or DIL) 25p

one type at these prices. Please-phone or write for immediate quote BD 137/138 .. 46p pair 2N 3055 .. 31p each 741C(TO5 or DIL) 27p !
should types you require not be listed. 2N 1613 8p each 2N 3053/4037.. 34p pair 723C (TOS5 or DIL) 40p

\

NEW! NEW! NEW! NEWI|

NEWER THAN NEW!I!! ' Afn aerosoldspray providing a:lonv:’ment‘z\eans of producing any number of copies
Fibre Glass Board pre-tr wi of a printed circuit both simply and quickly
light-sensitive lacquer penea;"enatedou .:2 VEROBOARD Method: Spray copper laminate board with light sensitive spray. Cover with
d . d‘ b4 B 2%in x i x 0-15in 6 transparent film upon which circuit has been drawn. Expose to light. (No need to
produce prototype printe circuits 4in pn 0 P | yse ultra-violet.) Spray with developer, rinse and ezch in normal manner.
within five minutes. 3}3n X 24in x 0:15in 16p Light sensitive aerosol spray .. £1.00 plus
75mm X 100mm .. 33p 3in x 3}in x 0:15in  20p [ Devetoper and Etchant S0p postage
150mm x 100mm .. 66p 5in X% 24in x 0-15in 20p
150mm x 200mm .. £1:32 Sin x 3gin x 0-15in 28p FJHZ]I[740ITRANS|5(;°‘1RS IA?D INTEGRATED CIRCUITS lﬂ'.p
E - i 17in 24in «15in 55 N uadruple 2-input positive gate 0o
poxy-Resin Tin X Uin x 0130 24 | FIHI11/7420N Dual 4-input NAND gate .. .. 12p
75mm x (00mm . 2p 17in x 3%in X 0'15in P 12
) 15 33 24 i 21 FIHI41/7440N Dual 4-input NAND buffer gate .. P
00mm x 150mm .. 44p | 3iin x 2in x 0-lin P | FIHI7I/7453N 8-input AND/OR/NOT 2-level logic circuit 12p
150mm_x 200mm . 88p | 3fin x 34in x O-lin 24P [ F)101/7470N Master Stave JK flip-flop 24p
Plain Fibre Glass Board 5in X 2fin x O-lin 23p | FJII31/7474N Edge-triggered dual D-:ype ﬂ:p-llop 32p
290mm x 175mm . 45p 5in x 3%in x 0-lin 28p :jnzs‘};g‘ﬁZNN . 2-bit binary full adder 88p
B . A .
fh"‘;"“ Laminate Board, I-5Tmm Spot Face Cutter 38p. Pin|.ang Fii271 8-bit shift register 78p
e Insert Tool 48p. Terminal | FJJ251/7492N 4-bit binary counter . - o . 58p
I 3q. foot 50P | Pins (01 or 0-15) 36 for I8p. | FIJ211/7493N 4-bit binary counter T, .. n“o%
! - rite random :c:ess e d
Special Offer Pack consisting of 5 2§m lin boards and a Spot Face Cutter— ;S;JIOI 2,,:',‘.{;‘,.,’."‘,,;,‘:..“‘,, v . 27p
50p. "ODDS & ENDS''—Ip sq. in. 741 As 709 but with internal frequency ‘compensation 35p
ELECTROLYTIC CAPACITORS AXIAL LEADS AEY 13} £5-00 BTY95/100R £3.00 CL7331 £20-00
2,000uf 25 volt R, - 250uf 25 volt .. .. lop AEY 162 £10-00 BTY99/100R £4.00 CLB370 £10-00
1,000uf 70 volc .. . JSp 500uf 25 volt 13p AEYI73 £4.00 BTY99/200R £5.00 CL8380 £10-00
IO. 000y 35 volt a0 .. 50p 1,000uf25 volt 16p | AZ292(9-Iv,7w) 25p BTY99/300R £5.00 CL8470 £40-00
10,000uf 25 v o .., 35p 2,000uf 25 volt 25p BClo8 7p BTX37/500R £4-00 CV7700 £1.00
wuwzoounoo volx C 30p  2,500uf 50 vole 30p | BClO9 7 BTX37/700R  £5:00 CV7747(BCY40) 25p
10uf 6 volt 2p uf 40 volt 20p | BCY7I 10p BTX50/1{OR  £5.00 5.00
10uf 25 volt 4p  125uf 4 voic \ BOII2 25p BTX66/500R  £5.00 DW7662 (BCIIS) 5p
16uf 250 volt . . .- 8p 0uf 64 volt ( BF194 7p BTX66/600R £5-00 GETII3 S5p
32uf 275 volt .. 8p 320uf 10 vole 3p each | BF1804 25p BTX66/700R £7.00 C4l 3p
Miniature type. Both wires same end. 16uf 16 volc BFS18R 10p BTX75/100R 50p ocC42 3p
Suf 10 vole 20uf 2-5 volt BFSI9 10p BTXBJISOOR £2.50 OC43 3p
30uf 10 volt .. {3p each 125uf 4 volt BFR64 (I-OO BXY: £1.00 oC. 3p
50uf 10 volc 5o BFYS3 BXY. 8 £1.00 oC74 4p
220uf 25 volt . BTY34/400 £1- oo BXY35C £1.00 OCP70 50p

G. F. MILWARD Drayton Bassett, Tamworth, Staffs.

Postage (minimum) per order 15p

t

a RADIO-AMATEUR !

learn how to become a radio-amateur
in contact with the whole world. We give

% skilled preparation for the G.P.0O. licence
——yrrryrr-r r vrrr rJi 5 7 I 7 1 J 1 |
I ‘ree | Brochure, without obligation to: I
I BRITISH NATIONAL RADIO SGHOOI. 1
READING, BERKS |
I NAME : I
J ADDRESS : EB1zz g

BLOCK CAPS please [
N N EN W OEN GEN BAD NN BN BAE DOS GEN EON BEN BN BAN N DA S
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FAST, RELIABLE SERVICE
For

ELECTRONICS COMPONENTS

Send now for a

CATALOGUE

5th EDITION
and

DISCOUNT VOUCHERS
25p POST FREE (UK)

' W.E.C. LTD.
High Street, Ripley, Surrey
6 WATT

STeErREO

Base YOUr own stereo system on one of zhese super
quality stereo amplifiers. With low distortion
levels (averagln: 0-2%) and total power of 6W

r.m.s. d 3W/channel) they will give you a
rousing dynamu: performance with good speakers.
Each has two of the well proven Plessey integrated
§ é’ circuit ampllﬁers with built in pre-amp sections providing
SeTm2 100mV sensitivity and with a band width of 50-15kHz, are
ideal for tuners and crystal pick-ups. The circuit features
controls for Bass, Treble, Volume, and Mains onjoff. All leads
and Din Plugs and Sockets can be supplied. AIll units fully
guaranteed.

602 Amplifier as above (5+inW x 64inD) £7.48

601 Amplifier as above but with single tone control (83inW x 24inD) £5:95

Mains Transformer (14V) for 600 series amps 98p

Lead, plug and socket set 38p

Cheques, P.O’s. plus 25p post and packing, to:

the AUTOTRON company, Hixon, Stafford
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Two flash units from Honeywell

SOLDERING PACK

Certainly an ideal kit to present
as a gift to anyone, particularly at
this time of the year. the new Adcola
Products: soldering kit contains all
the essentials for simple soldering
jobs. The kit contains an Invader
soldering iron, a stand. solder wire.
two spare soldering tips and an in-
struction card providing useful hints
on successful soldering.

The soldering iron is thermally
controlled to provide a constant heat
level for ease of soldering. The
standard soldering tip provided is
1¥in diameter, but two replacement
tips- of %in and 4in diameter are

included to provide complete ver-
satility for a 25W iron. The tips
are merely inserted in the collar

at the end of the iron to convert
it from one task to another.

The stand provided with the kit
features an integral sponge for clean-
ing excess solder from the tips and
two holes to contain the spare tips.
A spring holder is mounted on the
base of the stand at an angle of
about 45 degrees to take the iron
when not in use.

The kit costs £3-99 and all the
components are contained in a
plastics tray featuring compartments
for each component for safety in
transit. The kit should be available
from most d.i.y. shops, ironmongers
or direct from Adcola Products Ltd..
Adcola House, Gauden Road, Lon-
don, S W4,

EMERGENCY LANTERN

With the forecast that power cuts
are again probable this winter. it
is wise to plan ahead for the eventu-
ality and to have some form of
emergency lighting handy.

Practical Electronics  December 1972

ltems mentioned in cthis feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

Adcola Products
Soldering pack

A useful
Lantern™

lamp is the
available

“Safety
from Harris
Marketing. It is claimed to be virtu-

ally unbreakable, having a safe
plastic dome which gives a 360
degree light and is powered by a 6V
996 battery.

[t is particularly suitable around
the home where there may be chil-
dren or elderly people, for whom
candles and other naked lights would
be a danger. but it also makes a
useful car. caravan or camping light.

Available direct from Harris
Marketing. 16 Hillcroome Road,
Sutton. Surrey. the lamp costs £1-85
plus 15p post and packing.

PHOTOGRAPH|C
EQUIPMENT

Famous for their work in the
computer field Honeywell have
announced their entry into the
photographic world with a range of
electronic flash equipment, 35mm
slide  projectors and  darkroom

equipment.

Available in this country through
Photo-Scicnce Ltd. the range of
equipment includes automatic flash
units and slave flash units.

Also included in their range of
products are four automatic self-
focusing projectors with a special
built-in preview  screen.  These
models enable the projectionist to
see cach slide on a small screen
before it is projected to the
audience.

Two of the flash units represent
Honeywell's latest  technological
advancements in this field. which
they call “strobo-eye” remote sens-
ing. The sensor device is com-
pletely separated from the flash so
that the light can be controlled from
the camera or wherever the photo-
grapher desires.

Instant copying kit by Polaroid

These two flash units are de-
scribed by Honeywell as the only
system that will give accurate auto-
matic exposure control of on-
camera. off-camera and wall- or
ceiling-bounce flash lighting.

Further particulars of the com-
plete range of Honeywell photo-
graphic equipment can be obtained
from Photo-Science 1.td., Charfleet
Road, Canvey Island. Fssex.

INSTANT COPY KIT

An inexpensive instant copy kit
and accessories. providing a com-
plete photographic copying system.
1s being introduced by Polariod
(UK) Ltd. Both the copy kit and
accessory unit are designed for use
with any of three Polaroid instant
picture cameras.

Ideal for making copies from a
master design' of printed circuit pat-
terns to any required size. the Pola-
roid 105-1 kit gives a : 1 reduc-
tion. The kit consists of a copy
stand. close-up lens in mount. blue
filter (for colour film used with
tungsten light). polarising filter (for
flash only). Colorpack %0 camera
and a carrying case.

The complete kit costs +£3895;
without a camera the kit retails at
£24.

The 106 Instant Copy Kit acces-
sOry unit. comprising a copy stand
and close-up lens for 1 : | copies.
will retail for £15-00.

EXTENSION LEADS

It has been brought to our atten-
tion that the price quoted for the
Portapower cable reels mentioned in
our September issue does not include
the cost of cable.

We apologise for any inconveni-
ence this may have caused.
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply
regret we are un
the magazine.

Correct perspective

Sir— -Mr Hickman (Readour. Novem-
ber issuec) has raised the question of
component cost in Australia. a point
certainly omitted from  the first
Report  from Australia.  Detailed
costings of parts were not quoted,
as indeed many other aspects of
home construction were omitted, due
mainly to space considerations; it
was intended only as an introduc-
tion

However. since the subject has
been raised. the guestion of compo-
nent cost must be placed in the cor-
rect perspective. In Sydney and Mel-
bourne, the BC108&, if we are to use
this device as an example, can be
bought at the rate of 6 for $2:00
(16p each) including sales (purchase)
tax. The figures as quoted by Mr
Hickman may ' be applicable to
South Australia. but it is indeed a
half-truth to suggest that his situ-
ation applies throughout Australia.

The cost of components generally
must, in any case, be viewed against
the background of higher salaries
here. It has been stated that, for
many  professional  occupations,
salaries are very roughly 50 per cent
higher than in the U.K.

I would agree with your corre-
spondent’'s comments regarding Aus-
tralian conditions, particularly those

must enclose a stamped address_ed envelo.pe. \N_e
able to guarantee a reply on matters not relating to articles published in
Technical queries cannot be dealt with on the telephone.

in respect of the somewhat over-

glamorised publications for which
Australia House is now famous.

Finally. Mr Hickman is under the

illusion that 1 am Australian, and

tend to avoid comparisons. 1 myself

migrated from England some five

years ago.

J. Waldie.

Tamarama. N.SW.,

Australia.

The defender

Sir—1 would like to come to the
defence of your constructional fea-
tures in general and R. W. Coles’
“P.E. Digi-Cal™ in particular.

1 doubt whether T will ever build
the Digi-Cal. but the detailed way
in which its operation is explained
by the author has added measurably
to my understanding of the logic
functions involved. If such features
are to be excluded because of a
cost disudvantage compared with
custom built devices. we amateurs
will be deprived of much needed
design know-how.

I have to confess that T jumped
the gun by buying the Minitrons
before the total cost of parts was
revealed. Doubtless they will come

in handy one day—but it might be
an idea if project-authors revealed
the approximate cost of components
at the outset and saved we impecu-
nious constructors the embarrass-
ment of having to abandon a project
after buying a few of the items
needed.
J. A. Burness,
Herts.

Valuable learning

Sir—I noticed a number of letters
in the October issue of P.E. that
objected to the Digi-Cal on mone-
tary and aesthetic grounds. The
question was raised, why should you
publish an article outlining the con-
struction of a calculator when the
basic i.c. is now available.

1 can certainly construct a very
simple calculator around one of the
many calculator integrated circuits
that are now available. but this
teaches me nothing new about digi-
tal electronics. Even though I may
not want to build the Digi-Cal. I
have certainly been able to follow
along with the author and now |
have a better understanding of how
these devices work. Maybe | have
also picked up some new ideas on
how to do things such as keyboard
multiplexing and readout demulti-
plexing. That s as valuable as
learning the basic operations of a
calculator.

Many electronic hobbyists here in
the USA are all too ready to put
together a kit that teaches them
nothing and tests only their ability
to follow directions. Most of the
electronic publications here cater to
these individuals and that is why |
subscribe to P.E. Keep up the good
work.

Jonathan T. Titus.
President.

Titus Labs.
Blacksburg. USA.

communicate directly with the reader,

March—April 197)

Mr R, Brown. P.O. Box 926, Chingola, Zambia.
July 1969

Mr K. Farrance, Charity Cottage, High Rougham,
Bury St Edmunds, Suffolk.

February 1971

Mr D. ). Hitchcock, 38 Deakin Street. Hampton
3188, Melbourne, Victoria, Australia.

December 1966 L
Mr M. Robson, 8 Withipoll Street, Ipswich,
Suffolk.

February, March, May 1971

Mr T. ). Hsich, 39 Gold Jade Road, Kuching,
Sarawak.

January 1968

Mr G. Hart, 41 Waterlow Road, London N19 5NJ.
August 1966

Mr R. A, Hume, 93 Sinclair Drive, Glasgow
G42 9PU.

December 1970 to March 1971

Mr ). Jeffrey, 65 Sandmoor Road, Errington Park,
New Marske, Redcar, Teesside.

May 1969 to March 1970

Mr L. W. Burton, 32 Castleton Farm,:St Athan,
Barry, Glamorgan.

April 1972

Mr M. P, Baker, |4 Cabell Road, Park Barn Estate,
kGuildford, Surrey.

( BACK NUMBERS WANTED

Anyone who can supply the undermentioned are asked to

September
August 1967
Mr B. S. Stuck, 28 Chancelot Road, Abbey Wood,
London SE2 ONB

dJuly 1972

Mr P. ), Joyce, 21 Eggington Court, Loughborough
University, Leicestershire,

Dacember 1970 to March 1971

Mr A. Jones, Tyddyn Slaters, Pontrug, Caernarvon,
North Wales.

November 1971 to March 1972

Mr C. Wright, 98 Swallow Road, Ipswich, Suffolk.
July 1969

Mr M. Armitage, Oakendean, |2 Shanter Way,
Alloway, Ayrshire.

May to October, Decamber 1969
Mr W. ). Miller, Dailard, 13 Adler Road, Glasgow
$3.

1966, January, June, July,

November 1970 to March 1974

Mr }. Maplesden, 47 QOldford Crescent, Acklam,
Middiesbrough, Teesside, TS5 7EH.
January—February 1971}

Mr C. E. R. Flynn, A.P.C. Ltd., Dungeness Power
Station, Romney Marsh, Kent,

May 1972

Mr N, Tawse, 25 Welland Road, Edith Weston,
Qakham, Rutland, LEIS 8JE.

We regret that back numbers of Practical Electronics can no T
longer be supplied.
readers’ requirements (without a guaranteed date) free of charge.

We will try to publish announcements of

May 1969 to February 1970
Mr S. P. Ganecki, !7 Beimont Close, Church-
bridge, Cannock, Staffordshire.

November—Descember 197)
Mr H. D. Westwood, 12 Cairn Walk, Crumlin,
Co. Antrim, N. Ireland.

June 1969

Mr J. E. Marshall, 4 Dellcott Close, Welwyn
Garden City, Herts.

April—May 1971 .
Mr A. E. Thompson, 3 Uxbridge Court, Uxbridge
Road, Kingston.

November 1971 .
Mr G. C. Street, 2} Linton Crescent, Hastings,
Sussex.

July 1970 to May 1971 .
Mr R, Konarek, 573 Daws Heath Road, Hadleigh,
Benfleet, Essex.

May, June, July, Sept., Oct., Nov., Dac. 1969,
January to April, August 1970

Mr ). Shapero, 64 Tixall Road, Birmingham,
B28 ORS.

Aprif-July 197§
Mr K, McKegney, 21 Queen Street, Chesterfield,
Derbyshire, 540 45F.

Up to Oct. 5, J
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introducing

ARKOLL HEGTSEMGS 0.5
‘Service the way it ought to be’

an associate Company of LST ELECTRONIC COMPONENTS
LTD.

When it comes to retail distribution we're head and
shoulders above the rest| i

We're a new Company but our experience and ability in
electronic components goes back a long way . . .

Here at Arrow Electronics fast, reliable service is law!

We offer a rapid, same day turn round on all mail
received up to 3 p.m. on any given weekday.

What’s more, when we promise to clear all orders on

receipt, we really mean it}

A SELECTION FROM OUR CATALOGUE
COS-MOS-CIRCUITS

This range of COS-MOS Logic is stocked in DIL plastic
encapsulation. This range offers High reliability, high speed
operation, high level output compatablllty with low power
TTL and high noise immunity.

Type No. Description Price each
CD4001AE Quad 2 input NOR gate 72p
CD4009AE Hex. buffer — inverting type £1.56
CD4011AE Quad 2 input NAND gate 72p
CD4012AE Dual 4 input NAND gate £1.16
CD4013AE Dual “D’ Flip-Flop - £1.48
CD4015AE Dual 4 stage Shift Register £3.90
CD4017AE Decade Counter/Divider with Decimal

outputs £3.90
CD4018AE Presettable divide by “N‘ Counter £3.90
CD4020AE 14 Stage Ripple Binary Counter/Divider £4.34
CD4024AE 7 Stage Counter {Buffered Reset) £2.78

Order as “COSMOS” 4 Type No.

INTEGRATED CIRCUIT SOCKETS
These low cost sockets are moulded
Phosphor Bronze contacts, silver plated.

in Makrolon with

Type No. Description Price
DRD7 14 pin Dual in Line 14p each
DRD8 16 pin Dual in Line 15p each
Order as “’DIL Sockets" + Type No.
LIGHT EMITTING DIODE
Type No. TIL209 High brightness visible I|ght '
' source 35p each

OPTICALLY COUPLED ISOLATOR
Type No. TI112 GA source optically coupled to

NPN transistor giving high DC

transfer ratio with high electri-

cal isolation of 1.5kV. £2.00 each

RECTIFIERS — MEDIUM CURRENT

Plastic cased rectifiers with 3A current capability, Miniature
size and axial leads make them particularly useful for
Printed circuitry.

Type No. If (Amps) "PIv Price
1M5400 3 A 50 14p each
1M5404 3A 400 18p each
15408 3A 1000 26p each ,

R4

’
’
R4
Shoot me your catalogue 2
4SS
28
Arrow Electronics Limited ”?;Q\)
‘Dept. ,60‘\
7 Coptfold Road ’l:Q\
Brentwood Essex ’lt}oc’ ’
Tel: Brentwood 219435 A o
’ 2 2
4 A N
PE4 ,I V’b
’
’

Have funwith
electronics...

rritis] Radionic i
Construction
Kits

NO SOLDERING
BATTERY OPERATED

Build your own radio receiver and many exciting
experiments with the unique printed circuit board

and mounted components. Easy to build.

no soldering, battery operated, plus a fully illustrated
instruction manual giving precise directions for each
experiment. Ideally suitable for both the experimenter
and beginner.

Radionic Products Limited
St. Lawrence House, Broad Street, Bristol BS1 2HF
Tel: 0272 25351

Amember of the ESL BRISTOL Group of Companies.
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Please send me literature .

on Radionic radio and electronics
construction kits.

NAME

#
ADDRESS .

PE2
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- Project 60 Stereo FM Tuner

STEREOQ ’
FM TUNER

108 MHz

Channels

Tune

Built and tested.
Post free.

£25

with phase I9ck-loop principle

|

Amongst the many advanced electronic features to be found in this
remarkable stereo tuner, use of the phase lock loop principle ensures
standards of audio quality better than from any other method of detection
yet used. Varicap diode tuning, accurately formed printed circuit coils, an
I.C. in the special stereo decoder section and switchable squelch circuit
for silent tuning between stations contribute to the unsurpassed per-
formance of this tuner, irrespective of price consideration. But the Project
60 FM Stereo Tuner is far from expensive — indeed, it offers fantastic value
for money and will bring the thrill of stereo radio to many who previously
may not have been able to afford it. The tuner may be used with any good
system as well as Project 60, but if you use it with other Project 60 modules,
you will find the matching front panels particularly impressive in ap-
pearance as well as function. |

Integrated circuit
high fidelity amplifier

SuperiC.12

sistor circuit contained within a 16 lead DIL
package. and the finned heat sink is sufficient for
all requirements. The Super 1C.12 is compatible
with Project 60 modules which would be used
with the 2.50 and Z.30 amplifiers. Complete with
free manual and prim‘ed circuit board.

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak). 6—80. Frequency Response: 5Hz
10 100KHz + 1dB. Total Harmonic Distortion :
Less than 1%. (Typical 0-1%) at all output
powers and frequencies in the audio band (28V)
Load Impedance: 3 to 15 ohms. Input Im-

Project 605

v

SPECIFICIATIONS

Number of transistors: 16 plus 20 in 1.C.
Tuning range: 875 to 108MHz.
Sensitivity: 71V for lock-in over full de-
viation,

Squaelch level: typically 20 4V,

Signal to noise ratio: +65dB.

Audlo frequency response: 10Hz-15Khz
(+£1dB).

Total harmonic distortion:
30% modulation.

Stereo decoder operating level: 2.V,
Cross talk: 40dB.

0-15% for

Output voltage: 2 x 150mV R.M.S. max.
(typically 2 x 50mV. stereo)

Operating volitage: 25-30V DC at 100mA.
Indicators: Stereo on: tuning.

Size: 93 x40x 207mm.

The easy way
to buy and
build

Project 60

Project 605 i1s one pack containing: one P25,
two 230's. one Stereo 60 and one Masterfink.
This new module contains ali the input sockets
and output components needed together with all

Having introduced Integrated Circuits to hi-fi
constructors with the 1C.10. the first ime an IC
had ever been made available for such purposes.
we have followed it with an even more efficient
version, the Super 1C.12, a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors 1o make an
astonishingly good high fidelity ampilifier for use
with pick-up, F.M. radio or small P.A._ set up. etc.
The free 40 page manual supplied, details many
other applications which this remarkable IC.
make possible. [t is the equivalent of a 22 tran-

pedance: 250 Kohms nominal. Power Gain:
90dB (1.000.000.000 umes) after feedback
Supply Voitage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22 x 45x28mm in-
cluding pins and heat sink.

Manual available separately 15p post free.

With FREE printed circuit
board and 40 page manual

£2 .98 Post free

necessary leads cut to length and fitted with neat
Iittle clips to plug straight on to the modules
Thus all soldering and hunting for the odd part 1s
ebminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting

Complete Project 605 pack with

comprehensive manual, post free £2 9 & 9 5
Everything you need to assemble a superb 30
watt high fidelity stereo amplifier without having
to solder.

— g — ||

-~ i

Sinclalr Radionics Ltd, London Road, St. Ives,
Huntingdonshire PE17 4HJ. Tel: St. lves 64311
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Z- 3 0 & z . 5 0 power a m p l ifi el'S Built, tested and guarantaed with circuits and instructions manual. 2.30 £4.48 z.s0 £548

The .30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur-
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8Q)
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend
on personal preference, but they are the same size and are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may
beusedin afarwiderrange-of applications.

SPECIFICATIONS (2,50 units are interchangeable with Z.30s in all applications).— Power Outputs:
Z.30 16 watts R.M.S. 1nto 8 ohms using 35 volts : 20 watts R.M.S. into 3 ochms using 30 volts.

2.50 40 watts R.M.S. into 3 ohms using 40 valts : 30 watts R.M.S. into 8 chms using 50 volts.

Frequency response: 30 to 300,000Hz+ 1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8Q2). For speakers from 3 10 15
ohms impedance. Size: 14 x 80 x 57mm.

Stereo 60 Pre-amp/control unit

Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly
easy to mount.

SPECIFICATIONS—Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.LAA. curve
+71dB :20 to 25,000 Hz. Ceramic p.u. — up to 3mV: Aux — up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz: BASS
+1210—12dB at 100Hz. Front panel : brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm.

Built, tested and guarenteed. £9 . 98
’

- i - — o——-
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A.F.U. High & Low Pass Filter Unit

For use between Stereo 60 unit and two Z.30s or Z.50s. The unit is very easily mounted and is unique

Buih, tasted and guaranteed. £ 5 0 98

in that the cut-off frequencies are continuously variable. As attenuation in the rejected band is rapid B e 7T e
(12dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude L™ .. 4 A
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system. . | b g
There are two filter sections — rumble (high pass) and scratch (low pass). H.F. cut-off (—3dB) e
variable from 28KHz to 5KHz. L.F. cut-off (—3dB) variable from 25Hz to 100Hz. Distortion at 1KHz - - T T
(35V. supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3maA. Size:
66 x 40 x 90mm.
Power Supply Units
Designed specifically for use with the Project 60 PZ.6 30 volts unstabilised £4.98 .
system of your choice. Use PZ.5 for normal Z.30 PZ.6 35 volts stabilised  £7.98 :
assemblies and PZ.6 or PZ.8 where a stabilised supply PZ.845 volts stabilised
is essential (/ess mans transformer) £7.98
Sepuay PZ.8 mainstransformer £5.98
Typical Project 60 applications
System The Unitstouse together with Units cost
Simple battery Z.30 Crystal P.U., 12V battery £4.48
tecord player volume control, etc.
Mains powered record Z.30,PZ.6 Crystal or ceramic P.U. £9.45
player voiume control, etc. Guara ntee B
If. within 3 months of purchasing any [_w;._g:cl dl:“;‘ ftom
12W. RMS continuous 2xZ.30s, Stereo  Crystal, ceramicormag. £23.90 Sinclair Radionics Ltd.. you are dissatisfied with it. your
sine wave stereo amp. for  60; PZ.5 P.U.. F.M. Tuner. etc. R O S
average needs Sinclair Radionics Ltd,

N N N Each Project 80 module is tested before leaving our factory
25W. RMS continuous 2x Z.30s, Stereo  High quality ceramicor  £26.90 and is guaranteed to \_?mrk perfectly. Should lr;y dol'hocl arise
sine wave stereo amp. 80:PZ.6 magnetic P.U., F.M. in normal use, we will service it st once an, nw' oul;ny
using low efficiency (high Tuner, Tape Deck, etc. g?ﬂg;;".}':’“&:;:.:.’::“.‘.’m,:‘d':;"gmx::.". .‘,’,,":l'l'::'m,'g':
performance) speakers \ {typically £1.00) will be made. No charge is made for

postage by surfece mail. Air Mail is cherged st cost.
80W. (3 ohms) RMS 2x2.508, Stereo Asabove £34.88
continuous sine wave de  60:PZ.8, mains
luxe stereo amplifier. (6OW. transformer SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ
RMSinto 8 ohms)
Indoor P.A. Z.60, PZ.8, mains Mic.. guitar, speakers,  £19.43 Please send
transformer etc.. controls T'enclose cash/cheque/money order. N
F.M. Stereo Tuner (£26) & A.F.U. (£6.98) may be added as required. Name
Sirnc—i=ir- S —
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BUILD YOUR OWN

LIQUID OIL WHEEL PROJECTOR
SUITABLE FOR DISCO OR HOME ENJOYMENT
TOP QUALITY

6 inch dia. MULTICOLOURED OIL WHEEL
PLUS '
I R.P.M. MINIATURE GEARED MOTOR

Complete Kit £6°50 inc. postage

C.T. ELECTRONICS

267 ACTON LANE, LONDON, W4 01-994 6275

SURPLUS ELECTRONICS WAREHOUSE NOW OPEN AT
20-24 BEAUMONT ROAD, LONDON, W4
Thousands of component and equipment bargains

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE

BRAND NEW  FULLY GUARANTEED
MOTOROLA , 124 25,99 12 25.00

We can now offer a vast range of [ gN7445 1.85 1.70 B8N74120 1.08 0-
Motorola IC's at industrial distributor SNmE 2.00 1.33 8N74121 048 o.gg

PRINTED CIRCUIT KIT

INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}inx 2}in. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Reaist. (5) Resist Bolvent.
(8) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs.
(9) 2 Minlature Radio Dials BW/MW/LW. Also free with each kit: (10) Essential
Design Data, Circuits, Chasels Plans, etc. for 50 TRANSISTORIBED PROJECTS.
A very comprehensive selection of clrcuits to sult everyone's requirements and
constructlonal ability. Many recently developed very efficient designs published for
the first time, including 10 new circuits,

EXPERIMENTER'S

PRINTED CIRCUIT KIT
60p
Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL 15p
AiR MAIL 60p |
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(3) Crystal 8et with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifiér.
(6) Carrier Power Conversion Receiver. (6) 8plit:Load Neutralised Double Reflex,
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self-
adjusting tion (Patent P ). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhete In the World.
3 e 1o Recei ased on the “Trifiexon' circuit. Let us know
it you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Blze only 1-62in X 0-95in X 0-25in. (11) Wristwatch Radlo 1-15in X 0-80in X 0-55in. (12)
Ring Radio 0-70in X 0-70in X 0-55in. (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. {15) Tranaistor P/P Amplifier. (16) Inter-
com. (17) 1-valve Ampiifier. (18) Reliable Burglar Alarm. (19) Light-8eeking Animal,
Guided Mlssile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) 8ignal Injector. (26) Pocket T (Licence req ). (27) C t
Volume intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Bwitch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone’. (37) Light-Beam Transmitter. (38) 8ilent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill Bpeed C ller. Plus 10 Ph Ie
Circuits, 8imple Alarms, Long Range Alarms, Projector Modulators, ete.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send a §.A.E. for full details and a drief description of all kits and Projects.

prices. 8N7447 130 120 SN74122 0-52 0-47
Examples 2p Data Sheets 8N7448 1.04 0.92 SN74123 0.90 0-80
MC724P 067 8N7448 Price to be 8N74128 0-80 0-70
MC790P 124 | £0-12} announced SN74141 0-90 0-80
MC1303L 870 extra 8N7450 0-20 0-18 SN74145 090 0-80
B s e Leie
52 020 018 SN74151 1.10 0
FA'RCH“-lD5 (RTL‘! 1 12 8N7453 0-20 0-18 SN74153 1:18 1:00
a0 s -11 as+ 8N7454 0-20 0-18 ‘SN74154 189 1.78
Laoo o g’v 3% | sN7460 020 0-18 SN74155 1.85 1.5
B e 70 D | $N7470 0-30 0-28 8N74156 1.30 115
ata sheet 124D 8N7472  0-30 0-85 SN74157 180 115
SN7473 040 0-84 SN74158 1.80 1.15
LINEAR 8N7474 0-40 0-34 SN74160 1.80 170
A 111 1224 g5-90 | SN7475 0.5 0-35 SN74161 .60 250
3, 2o “gp |SN7476 044 030 SN74162 260 2:50
L7024 TO5 280 %0 980 |SN7480 075 070 SN74163 3-52 8-08
L7036  TOs 095 70 o.g7 |SN7481 1.85 1.07 SN74164 2:26 1-64
L90sC  TOs 068 57 05p | SN7482 0.87 0.61 SN74165 4-00 3-85
L709C TO5 0-38 -36 0-31 8N7483 1.00 0-82 B8N74166 4.25 3-72
L700C DIL 083 -81 027 8N7484 0-95 0-85 SN74167 625 6.00
oG Tos o047 45 037 |SN7485 250 2:30 SN74370 4-18 8.80
I7l0c DIL o048 40 085 | SN7486 0-45 0-40 SN74174 2:00 1.74
LG Tos  ods 44 039 |SN7488 12.4011-80 SN74175 185 1-17
Tie DIL o048 40 085 |SN7489 497 4.40 SN74176 1.50 1.80
st Tor 18 75 170 | SN7490 080 0-75 SN74177 180 1.10
Liasc 108 090 085 080 |SN7491 10 1.00 8N74178 1.80 185
L789 Los = = SN 075 070 SN7ilay 147 180
N - .75 0 4180 1.37 1.2
Ly4lc  TOs 040 038 033 |sN7401 084080 SN74I31 850 6.15
DidoyDl 070 048 oa |Svis 080078 stuts Las Lad
[ ) . 2 95 1.7
SN72700PDIL  0-45 40 086 | gN7407 6.35 525 SN74151 1.95 175
s gg;ﬁgg f-:g g-gg SN74132 1.90 1.80
.52 1-33 SN74193 1.80 1.80
GENERAL J)?vinlg(ﬁvm 8N74100 1-52 1.33 SN74194 2.00 1.80
ELECTRIC 8N74107 048 038 S§N74195 2.00 1-
PACK 5 200 1.80
SN74109 108 098 gz 196 1.60
8 TH9013P £3-50 { gN74120 080 0-70 +60 1-38
P PRE-AMP SN74111 1.57 1.88 SN74197 1.60 1-38
PA239 281 TH9014P #1-25 | SN74118 1.00 0.78 SN74198 4.00 3.75
‘54 Limited number 8N74 92 1.68 SN74199 4.00 3:75
PA246 1-54 ed numbe! N74119 1.92 1.68 SN74l
PA264 178 only
PA285 198 8o £p

SN74800N 1.10 SN74810N 1-10

MULLARD BN74804N 1-38 8N74520N 1.10

LINEAR 8N74864N 110 gg;ggslggn i-;g

D BN74840N 1.88 g
S|EMENS TAA241 130 AN748112N 522 8N748114N 2.86
0-60

408

1

242 400 | SN74L0ON 8N74L02N  0:60

P 263 o070 | BN74LOAN SNTALATN 215
SN74L85N SN74L7T4N  1.02

TAAL51 0-88 298 0-80 | §N74053N
TAA4S6 078 300 2:00 0
310 130 | RCA

320 0-65 | Type 1-3426‘-99 Type l-‘M 25-99

<10 SN74L93N 3-08

AERIAL BOOSTERS
We make four types of Aerial Boosters. L45625 UHF, Li2 VHF405, L1
VHF Radio LI0O M/W & S$/W. Price L45, L12 & LI £2-95, L10 £2.45.

VALVE BARGAI'NS

Any 5—45g. 10—70p:

EC82, ECL80, EF80, EF85, EFI83. EFI84, EBF89, EB9I, EY86, PCC84, PCCB89,
PC97, PCF80, PCF86, PCL82, PCL83, PCL84, PCL85, PL36, PY33, PY82,
PY800, PY80I, 30LI5, 30CI5, 6-30L2. .

197 UHF/VHF TV £7:50
THORN 850 SERIES
Untested but with complete set of spare valves. Price £7.50, Carriage
0. 100 MIXED RESISTORS 60p
From § watt to 2 watt and from 10 ohms to 10 m-ohms our choice Price 60p,
100 MIXED CAPACITORS £l
From 220PF to 200MFD and from | Zv/w to 500v/w—our choice £1.

POST & PACKING under £1—-5p, Over £1—[0p, S.A.E. for leaflets on all
items. Money back guarantee if not completely satisfied.

VELCO ELECTRONICS

62A Bridge Street * Ramsbottom °* Bury ° Lancs.

~

0 su CA3000 2?281 mso«vuhl‘b
PLESSEY i Bl gjzg CA3001 838 279 CA3045 1.82 108
CA3002 226 1.86 CA3046 086 0-71
B Gm o oa |camt ERLe cmd, i

BL403D - 2 ; 0, Hiivd A30474 202 2-
SIS [ s sw chmt phi cas e
e, e |casws 198164 ca3050 228188
SL102C 130 wamiol 0973 | GAdolo. 088 647 CAioss 1Lo0 14
DATA BHEETS  TADI100 1974 [ CA3010A 0-60 0-57 CA3033 0-52 0-48
174p TADI10 1973 [ CA3011 092 0-76 CA3054 1-19 098
CA3012 111100 CA3058 3-38 2-74
sGs T R

» 0 1A 0A.
AABBIB 81- TAA7 g CA3015 1.0 1.15 3.47 2.86
"i‘\AABZI :é-sog TBAG!?ID 2.28 g:ggigA ;-gf é-{g CAsosonn”a o
All TTL IC's may be mixed to quaiify | CA3016A 3.90 3-22 CA3060D 4.70 3.88
for quantity discounts. CA3018 0-88 072 CA3060E 2.74 2:26
8 Pin TO-5 L.C. Holders, £0-85 CA3018A 1.19 0-98 CA3062 2.97 245
10 Pin TO-5 1.C. Holders, £0-35 CA3019 0-94 0-78 CA3064 1.421.17
12 Pin TO-5 I.C. Holders, $0-57 CA3020 1.551.28 CA3060 1.42 1.17
8 Pin Dual-in-Line 1.C. Holders, £0-20 CA3020A 201 1.-85 CA3066 2-61 215
14 Pin Dual-in-Line 1.C. Holders, £0-17 CA3021 1-90 1-57 CA3067 2.72 2.24
16 Pin Dual-in-Line 1.C. Holders, 20-20 CA3022 1.61 183 CA3068 3.01 248
G Lmlm o b
TTL LOGICS | o CA3028A 0-88 0-78 CA3072 207 1.71
1-24 25-99 1-24 25-99 | CA3028B 1.17 0-97 CA3075 146 1-21
S E

» fp P £0 | CA3029 052 048 CA3076- 1.67 1-88
8N7400 0-20 0-18 SN7422 048 0-42 | CA3029A 0-83 0-52 CAB078AT4.68 3-86

SN7401 0.20 0-18 SN7423 0-52 0-45 | CA3030 1.08 0-89 CA3078T 2:80 231

8N7402 0-20 0-18 8N7425 0-48 0-42 | CA3030A 1.64 1.35 CA3079 0-94 0-78
S8N7403 0-20 0-18 8N7426 0-32 0-28 | CA3033 2.92 2-41 CA3080 0-58 0-48
S8N7404 020 0-18 8N7427 0-48 0-42 | CA3033A 4.93 4-07 CA3080A 1-90 1-57
SN7405 0-20 0-18 SN7428 0-50 0-41 | CA3035 1-22 1.08 CA3081 1.80 1.48
8N7406 0-30 0-24 8N7430 0-20 0-18 | CA3035V11-52 1-86 CA3082 1-80 1-48
8N7407 0-56 0-48 SN7432 0-48 0-42 | CA3036 0-72 0-64 CA3083 1.36 1-12
§N7408 0-20 0-18 «+8N7433 0-71 0-62 | CA3037 1.68 1-39 CA3084 1.711-41
SN7408 0-20 0-18 SN7437 0-52 0-45 | CA3037A 2-60 2-14 CA3085 0.94 0-78
8N7410 0-20 0-18 SN7438 0-52 0-45 | CA3038 260 2.14 CA3085A 1.44 1.19
8N7411 0-22 0-20 SN7439 0-52 0-45 | CA3038A 8.40 2.80 CA3085B 3.78 3.12
8N7412 0-42 0-36 SN7440 0-20 0-18 | CA3039 1.00 0-91 CA3086 0-46 0-38
8N7413 0-30 0-27 SN7441AN CA3040 295 2:43 CAB3088E 1-70 1-51
8N7416 0-45 0-40 0-75 0-72 | CA3041 1.30 1.07 CAS3089E

2:18 1.80
8N7417 045 0-40 SN7442 0:79 0-68 | CA3042 1-30 1-07 CA3090Q 4-70 3-88
8N7420 0-20 0-18 S8N7443 1-04 0-88 | CA3043 1-73 1.43 CA3091D 6-52 5-38
8N7421 0-22 0-20 SN7444 1.04 0-88 [ CA3044 1-42 1-17 CA3093E 1-88 1-12
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WIDEST RANGE SEMICONDUCTORS & COMPONENTs  SRAND NEwW
'I’RANSIS'I’ORS
gggg; igp 2N4980 .70 BC301 849 | BF255 15p . SCHOTTKY 3
22 .ume BC302
2G303 \ 959 BC305 b |Bhess 465 |sN7asooN 110 SNUBLON 170 SNTALOIN 080
2G306 *  30p 304 d3p|BF2  48p | SNTIBOAN 133 e B NN 110
20544s 280 BOMTA  10p|BEasi  gLep|SNTSON 13 SNMLON g SNdsiox 110
263458 28p BC307VI 10p |BF270  86p|SN748112N  2.88 SNTSLT4N R 02 o Y
26371 15p BC308 9p | BF271 21p | SN7T4LOON  0-54 SN74L93N  3.08 SN74865
2G374 15p BC308A  9p|BF272 53p
Jody o BC30SB  9p |BF7S 280 SLIDER POTENTIOMETERS
BC30y 10p | BF274 28p
2N109  49p BC309A  lop |BFi37  46p LOG. AND LIN.
e ey BomeB i |BRdss 876 SINGLE GANGED 40p DOUBLE GANGED 60p
:gg;g ;gp Bgs?7 24p (BFS21  £210
g » BC328 22p |BFS21A  £2.30
2N351 960 5C337 “: BFa28 44 DIODES & RECTIFIERS svzis 86
2N376 41 BC338 19p | BF861 27p | IN914 kil 18940 &p BAX13 12ip Z & »
2N384 93p BCY30 85p | BFa9s 28p | IN916 79 AALD 10p BAXI6 124p gAu 1"
2N388A 40p BCY31 40p | BFW10 61p | IN4007 20p AA129 10p BAY18 17ip OA?O ”:)
2N404 20p BCY32 60p [BFW11  61p | IN4148 7 AAZ13 10p  BAY31 7ip A o al
2N458  78p BCYSS  44p BFWIs  76p |INSls #2370  AAZIS 13p  BAY3R  2%p  OAM] 44
IN456A 709 BCYS4  36p [BFX13  9ap| 1844 R oeE T R B 8 J4K
2N457A  80p BCYSS  40p |BFX20  ggp(IS113  15p  BAI0O  16p  BYlos iy  OA7S i
2N491  23.28 BCY39 £1-05p |BFX30  28p | 18120 15  BAlO2 224y  BYI122 37p oﬂn a'
2N 584 26p BCY40 50p | BFX37 30p | 18121 p  BAllO  38jp BY{IB llbn onae “:
2N591 34p BCY42 15p |[BFX44  38p| 18130 8p  BALIG 7ip  BY127  174p oo b
2N696 150 BCY43 18p |BFX63  £2-48 | 18131 10p BAMI  3%jp BY164 S24p oy w
2N697 15p BCY58 21p |BFX 68 30p | 18132 12p BAl2  324p BYX10 22ip 0295 7»
o o pos  mlsrxat gllmo b omal i pvme b oam, D
2Neos  26p BCYes  oep|BFX8s  g20p) 1892 > BAlsé 13ip BYZI2 80p TIV307  60p
2N708 10p BCYS7  94p |BFX86  24p | 18923 12p A » !
2N706A  12p BCY70  17p |BFX87  £5p
2N708 13 BCY71  22p |BFX88  20p | MAINS TRANSFORMERS “VARNISHED" \
2N709 38p BCY72 13p |BFX89 45p | 1 amp Charger. Sec. 0-3-5-9-18V (P, & P. 22{p.) .. . 96p
2N711 80p 90p| 40050 BCY87  £3-47 [BFY10 859 |2 amp Charger. Sec. 0-3-6-9-18V (P. & P.224p.) .. _ :12::
2N718 21p BCYS88  £2.40 |BFY11 45p | 1 amp (Douglas) MT103 Sec. tappings Irom 6V to G0V ”‘10
‘;’g;;SA :g: 40310 gg;’fg ggl‘ §£¥}g :gn ‘;’)lmp g)oug’:u) 321;1‘104 Sec. tappings from 6V to 50V 8
» D | Post a acking 20p.
N HE = BCZIT S (BEYVID 26 & amp (Douglas) MT107 Sec. tappings from 6V to OV 747
D 40361 BD D |BFY20 80D | Post and packing 37}p.
;gg}g :zg :Ogg's’ gg:;ﬁ ;gp BFY29 lgp Various other Transformers ranging from A to HA in stock.
0 1 p (BFY37  20p
2N919 20p 40389 BD123 82p (BFY41  43p | TRIACS Bnlmn RECTIFIERS
2N929 14p 40394 BDI24  00p |BFY43  62p|B8C41A un | BC36D 3 LA PIV
2N930 14p 40395 BD130 §7p | BFY50 16p | 8C41B BC36D 90p 1 100 3 | 4 40p
2N1090  23p 40406 BD131 40p [BFY51  18p | 8CAID n 10 | 5C40D 2125 | 1.4 140 57p %100 70p
2N1091  24p 40407 BD132 50p {(BFY52  16p | 8C50D £1.90 | BC45D 8150 | )7 To0 go0 |4 400 80p
2N1131 20p 40408 BD135 43p | BFY33 18p | 40430 85p | BC46D £1.40 Plg 50 68p
2N1132  20p 40409 BDI136 49p (BFY36 84p | 40486 85p | 40429 80p | 2 200 4ip|g 200 80p
2N1184  £1-27 40410 BDI137 86p [BFY64 _ 4lp | 40512 2168 | 40432 8137 1 2 400 46p |6 400 £1.10
2N1302 16p 40411 BD138 63p [BFY75® 40p
2N1303 16p 40467A BD139% 71p (BFY78 22p | Economy Range Triacs DIACS
2N1304  20p 404684 BD140  88p [BFY77  24p | TC4/10 (Pressfit) 4 amnp 100 PIV 65p  MPT20 40p
2N1305 20p 40600 BDY10 8125 | BFY78 86p | TC4/20 (Pressfit) 4 amp 200 Pl\: 75p MPT28 %
e g o B Gl s imenseceery b ym 0o
» -80 | BRY39 »
man = st . fp s
4 404 D .
2N1483  00p 40636 BDY20  ggp (BBX20  ldp P.E. SCORPIO IGNITION SYSTEM
2N1507 :3; 40673 BDY38 eg: g:g; :"’:
2N1613 D AC107 BDY60 9
2N1831  35p AC113 BDY61  85p |BSX27  34p COMPLETE KIT £10°00 P. & P. 50p
2513% ;709 AC115 BDY62  75p (B8X28 39
aN1 ] AC117 BF115 23p | B8X29 D
2N16711 81 AC121 BD117 43p |[B8X30  08p SUB-MIN ELECTROLYTIC
2N1701  81-10 AC128 BF119 58p |BSX38 78D | Axial Lea 6p oach
2N1702 4216 AC127 BF121 26p/| B8X60  5dp Va]ueu(uF/V). 0-84/64; 1/40; 1-6/25; 2:5/16; 2:2/63; 4/10; 4/40;
2N1711 17 AC128 BF123 270 |BSXG1 42D 6:4/6-4; 6-4/25; 8/40; 10/16; 10/64; 12-5/23; 16/40; 20/18; 20/64; 25/6-4:
gg;ggz :3: :g}:;lé gg}gg :gv ggi;g égn 28;25: 32/10; :zf]/%o;‘ 3;22/56/41:042‘:’1‘)(% rionm; 50/25; 50/40; 64/10; 80/2-5;
» P | 80/16; 80/25; 100/6-4 ; 125/10; 200/6-4.
mzug zg AC151V BF152 sgp BSX78 g:p l
2N214, AC152V BF153 20p | BEW70 3
2N2192  40p AC153 BF154 Top [Bsy24  sop| THYRISTORS o MULLARD €280
2N2192A  40p AC153K BF158 16p | B8Y25 15p | PIV 50 100 200 M/FOILCAPACITORS
2N2193 40p AC154 BF159 27p (B8Y26 17p| 1A 28 2%ip 37" 40 iy . R R, 00 0 RO
2N2193A 42 AC178 BF160 23p |[B8Y27  1bp|4A 40p  4bp ale AR i g
2N2194 87 AC176K BF161 36p |B8Y28~  16p(7A 8719 Pﬁ}gs — £l.12} B B, e
aN2194A  30p AC187K BF163 20p (B8Y38  15p | TIC47 0-6A 200 ot ASblDERD
2N2195 byid AC188K BF186 35p (BBY39 18p | Also 12A 100 PIV, 76p; 2N3525 0.68 n
2N2195A 1%: ACY17 BF167 18p | B8Y51 gp at 85p.; 2N44dd 891 1nF 14=
2N2218A 1 ACY18 BF173 19p | BBY 52 D | — ul
2N2219  80p ACY19 BF177  2p|B8Ys3 28y | VEROBOARD 015 01 ;_;l»‘g g'
2N2219A sz ACY20 BF178 25p | BEY54 ;gp Matrix Mnt;;x L »
2N2220 ACY21 BF179 30p | BBY56 » x 81i 17 p
aN2221  20p ACY22 BFI80  36p |B8YG: 160 | 2im x oo 25p  25p | WIRE-WOUND RESISTORS
2§mu g: ACY28 BF181 8%: ngg :8: 3iin x 8lin %: ggv 25 wm 5% (up to 270 ohms
2N2922 ACY80 BF182 30p | B in X 5i » only), 7p.
aN2222A  85p ACY39 BF183  40p [BBY700 460 | oo X yiin(plaim) 839 — | 5 wmtlior {up to 8-2k @ only), Bp.
N2 1mp Acva BEIss  179|BUNOS. a1dB| Vero Pins (bag of 30) 805 | 10 watt 5% (up to Zk0 oniy)
2N2369A  15p ACY44 BFI9%  ldp|BUI0; £2:36| Yero cutter. dop; P inserion -
aN26ds A1y AD136V BRI 18 CL11 82 Toold ( POTENTIOMETERS
2N2647 £l AD140 BF1968 » p bon:
2N2711  18p AD142 BF197  18p|Ce24 157 | OPTOELECTRONICS O Lin., less awitch, 16,
2N2712  1%p ADI143 BF198 15p |C425 36P | MINITRON 3015F 7-S8EGMENT | Log. or Lin., with switch, 25p.
2N2713 17 AD140V BF189 18p | C426 g:’ INDICATOR (S8EE P.E. MARCH | Wire-wound Pots (SW), 38p.
2N2714  17p g}:gv BF200 35 gﬁi 20: 1972; 1 T':linuoln‘%ed 8tereo Pots, Log.
;g:x:A ::: ﬁ;}g; ;;p 0p gggg} ::: g:gg; :gg gﬂm—-vmw NIXIE TUBES 70p, | e
2N2905  86p ADISI\PR BF237 925 (GETII1 480 | he pabDb (B as INST) 3bp PRES"ETS (CARBON)
2N2905A  £3p ADios } 09 % |Brass  sm GETIIS D ShER b4
2N2006  18p ADzll - £1:80 BF244 lop| ORI X RESISTORS 0.3 Watt 7
2N2006A  28p ADZ12  81-7% BF245 39 | 357119 360 | Garvon Film
2N2907  18p AF16 2% BF246 430 |GET120 5| § watt 5%, 1p. 3w & {w are | SLIDER POTENTIOMETERS
2N2007A  25p AF109R  40p BF247 490 |GET53. 20p att 5%, 1p. E24 series. SINGLE GANGED ONLY
2N2913  7bp 28| AF114 25p BF254 14p |GETs36  30p f:m 5°//: 1{3. iw, 1W, & 2w é.éli Lk 25k, 20k, 20k, 100k,
Matching charge (audio transistors only), 15p extra per pal i w M/0 2% 4p. are E12 series. .
Post & Packing 13p per order. Europe 25p. Commonwealth (Alr) Letter 65p (Mln ). Parce] £1:69 (Min.). | 1 watt 10%, 2ip. LOG: BII 10k 26k, 100k, 500k,
Prices subject to alteration without prior notice. 2 watt 10%, 6p. 40p E
EILLER; WEI.GE“E M s ALL s N Send |5p for Comprehensive Price ”o" ERI ’ s 30 y
¢ - 5.
. ., 01 -452 01‘1 /2/3 A AR H & o Lists SAT '-s
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2
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VALVES

NEW!

TESTED!

[SET

1R5, 185, 1T4, 384, 3V4, DAF9]1, DF9]1, DK91, DL92, DL94,
Set of 4 for £1:12. DAF96, DF96, DK96, DL96. 4 for £1.55.

1R6 -28,30C17 .76 EB91 .10, EM80 .38
185 -22|30C18 .58 EBC33 -40 | EM81 .38
1T4 <18 (30F5 -64| EBC41 54 | EMB4 .82
384 -26(30FL1 -85/EBC81 -30| EM87 .50
3v4 -47(30FL12 -68/EBC90 22| EY51 .86
5U4G  -81|30FL14 -88|EBF80 .32 | EYS6 .29
5V4G  -85|30L1 29|EBF83 -39 | EY87 28
5Y3GT -84(30L15 -70|EBF89 .20 | EZ40 -43
b5Z4G +85)30L17 -87|ECC81 17| EZ41 -43
6/30L2 -54|30P4 -85| ECC82 -20 | EZ80 22
S8ALS 11|30P12 69| ECC83 -85 | EZ81 23
6AMS  :18|30P19 -65|ECC85 -84 | EZ90 -25
6AQ5  :22[30PL1 -60|ECC804 -54 | GZ30 -84
6AT6  -20[30PL13 -89|ECF80 -81 | GZ32 -40
6AU6  -20[30PL14 .88 ECF82 28| KT4l1 77
6BA6  -20(35L6GT -45(ECH35 556 KT61 .65
6BE6  -21|35W4 -25|ECH42 -59| KT66 -78
6BJ6 +41|35Z4GT -25(ECH81 .20 |LN319 .83
6BW7 -58(50CD6G -68( ECH83 :40 | LN329 .72
6F14 401307 49| ECH84 -36 | LN339 -85
6F23 -88|AC/VP2 :77|ECL80 -85 | N78 87

6F25 -53| B349 *70( ECL82 81| P61 -40
38 | PABCBO -84

8K7G -12|CCH35 -87|KF39 .38 |PC86  -47
8K8G -17|CY3l -30|EF41 .80 |PC88 .47
6Q7G -85\ DAF91 -22/EF80 -28|PC96  -42
68L7GT -80| DAF96 -36|EF85 28 (PC97 .38
68N7GT -80| DF91 -16|EF86 .30 | PCO00 .29
6v6G  -28|DF96 -86|EF89 .26 | PCCB4 .20
8VEGT DH77 -20|EFo1 .18 (Pccss .28
6X4  -98|DK32 -88|EF92 .27 | PCC88 38
6X5GT -28|DK91 28|EF98 .85 ( PCC89 45
10P13 -3 DK92 .50(EF183 .28 | pCC189 .48
194T7 -17|DK9 -46|EF184 81| picges .70
12AU7 -20{DL35 -40|EH90 .84 b
12AX7 -28|DL92 .28|EL33 .55 | PCF80 -
19BG6G -80(DL94 47 EL34  -45 | PCF82 .38
2072 -gz DL9G -gt: EL41 .54 | PCF86 .48
20P3 75| DY8 B " P 00 -
2516GT -19|DYs7 .24 |ELSS 23| PCESGS 58
25U4GT -67|DYs02 -33|EL90 26

30C1 28| KABCs0 .32|EL9G .33 | PCF802 .40
30C15 58| EAF42 -50/EL500 .62 | PCF805 .58

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE,

ESSEX

Minimum post/packing on 1 valve 7p, on each additional valve

(3p per valve extra)

Any parcel insured against damage in transit 3p extra.

SAME DAY SERVICE B.H. COMPONENT FACTORS LIMITED
1
GUARANTEED POLYESTER CAPACITORS MULLARD C280 250V
uF:0:01,0:015, 0-022, 0:033, 0-047, 3p each; 0-068, 0- l 0 15, 4p each; 0-22, 5p;
0-33,7p; 047, 8p,068 IOp, 1-0, I!p.| 5 20p 22
MULLARD POLYESTER CAPACITORS C296 SERIES
T O 160V: (uF) 0:01, 0015, 0022, 2p; 0.047, 0-068, 3p: 0-15, 0-22, 4ps 033, 5p;
PCF808 -68 | USO1  -80 9T ope UMl
POL82 .30 | UABCSO .89 4oov (i) 0-001, 0-0815, 0-0022, 0:0033, 0-01, 2p; 0-015, 0-033, 3p; 0-068, 4p.
PCL83 .57 | UAF42 .50 NIATURE ELECTROLYT C MULLARD C426 SERIES (5p each)
PCL84 .34 | UBC41 -45 (uF/V) 0-64/64, |-6/25, 4/40, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10,
PCL85 -88 | UBFB0 -84 40/I6 64/10, 80/16, 80/25, I00/64 125/16, 200/6-4, 200/10, 320/6-4, 125/10.
PCL86 -88 | UBF89 -32 MULLARD C437: (uF/V) 64/64, 9p; 160/25, 9p; 160/40, §ip; 640/6-4, 9p;
PCL88 .88 UCC84 -82 1600/6-4, I4p.
PCL800 -89 | UCC85 .35 ELECTROLYTIC CAPACITORS. Tubular and large can
1;%1&?0 'gg ggfﬁ? -sg (WF/V) 2-5/50, 3p; 4/10, 10/25, 16/15, 20/25, 25/15, 25/25, 40/6, 64/10, 200/6
4 - 2 B 250/10, 4p: 10/6, 10/50, 25/50, 32/50, 50/i0, 64/25, 100,25, 5p; 50/50, 64/40
PEN36C .70 | UCHS1 -3¢ 250/15, 1,000/3, 6p; 100/50, 250/25, 400/10, 500/10, 500/12, 640/10, i,000/6,
PFL200 -2 | UCL82 .82 8p; 500/25, 10p’; 500/50, 12p; 1,000/12, §0p; 1,000/25, 2,000/12, 2,500/12, |sp,
PL36 .49 | UCL83 -85 1,000/50, 35p 2,000/25, 25p; 2,500/25, 30p; 2500/50, 55p; '3.000/50, 6
PL81  -44 | UF41 .52 5,000/50,
PL81A - UF89 .
s e CERAMIC PLATE CAPACITORS
PL83 .88 | UL84 .80 7SOV {pF) 5, 10, 25, 40, 70, 220, 24p; {uF/V) 0-0047/30, 0-01/350, 2p;
PL84. -30|UM84 .28 0-047/30, 3p; 0-1/30, 4p. o I/IOO. Sp, 22pF-1000pF 50V, EI2 Series; |500pF-
PL300 +68|UY41 .39 0-022uF SOV, E6 Series 2p each.
PL304 -63|UYB; -85 CARBON FILM RESISTORS W 5%, 10 ohms—2-2M, Ip each, or 100 for
PM84 83| VP4B 77 55p.
PX25 .86 | W77 -43 SPECIAL RESISTOR KITS (4w 5% CARBON FiLM)
PY32 -B®| Z77 22 J0E 12 Kit; 10 of each Ei2 value, 10 ohms—1M, a total of 610, £2-80 net
;;g:la gg Té:gluton 2A5EI2 Kit: 25 of each EI2 value 10 ohms—IM a total of 1,525, £6-50 net
PYS2 .95 | AC127 .18 VEROBOARD 0-1 0-15 /| IN400l 6p
PY83 26| AD140 37 24 x Sin 25p 25p IN4002 7p | ELECTRONIC PIANO
PY88 .38 | AF115 20 2; x 3in 23p  17p | IN4003  Bp |}w RESISTOR KIT  £B
PY80D -34 | AF116 .20 31 x 5in 29 30p | IN4004 9 | TOTAL OF 1050
PYB01 34 | AF117 20 % 3fin 15p 15p IN914 ép | Oeh C eI e
R19 30| AF125 -17 X Tin2for i2p 125 | w34 30 BT e oo
R20 .70 | AF127 17 2¥X5"' (plain) —  12p | OC71 12p bulKIoTygpaices
U2s .73 | oc26 .25 x 3¢in(plain) — Hp OC7s 15p Please send for list
U2 70| 0C44 .12 5 x33in (plain) —  20p, C83
U47 73 | 0C45 12 Insertion tool 54p - 54p Tunnel DiodesIN3717 £1; TD715, TD716 50p
U49 J00cT1 Ag Track cutter  40p~ 40p St i SAeta Sl By i et
g\;g g: gg?? ig Pins, pkt.25 8p 8p 3! G circ. m:n‘nsoczablez\glhuiezg vds. I;p
| 3 -] 2 pin DIN Plug, I2p; Skt., | RF Chokes (uH) 0-22 | v Bp
U101  .g8]0C81 .18 10p. 3 pin DIN Pive. 13p; | PVC wire 7/0076,5 % 10yd  -....... 30
U183 -42 | 0C81D -12 Skt., 10p. S pin DIN Plug, PVC wire 14/0076, 5 x 10yd
U251 -84 | 0C82 .12 180°, I5p; Skt., i2p. Tran- Neon bulb 80V wire ended ......
U301 -38 | ocs2Dh .12 sistor Equiv. Book, 40p. Min. push button, push to make 10
0C170 .28 Screened wire 5p yd. Twin l Mains transformer 32-0-32 at |50mA . sop
‘ screened wire 9p yd. Stereo
ILFORD s.c. wire 9p yd. Quad ' C.W.0. only. P & P. 10p on orders below t'.fr
Tel. 01-550 7441 d screened wire [9p yd. Discount: £10—10%, £20—15%
e Dept. P.E. 6], CHEDDINGTON ROAD, PITSTONE
Near LEIGHTON BUZZARD, BEDS, LU7 9AQ
Tel.: Cheddington 668446 STD. (0296)
Inquiries—S.A.E. Catalogue S5p. Callers please phone first.

L4
‘We make transformers

OSMABET LT amongst other things

LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c., 6-:3V, 1:5A, 86p; 3A, £1-18;
6A CT, 21.80; 12V, 1-5A 81.18; 3A CT, £1-80; 6A
CT, £82-70; 18V, 1-5A, £1-80; 24 V 1-5A CT, £1-80;
34'CT, 82.70; 54, £8.76; aA £6; 124, £9; 40V 3A
CT, £3:45; 50V 64 CT, £8-7i

MIDGET RECTIFIER TRAISPORIEBS

For FW rec.; Prim. 200/240V a.c. Output, 9-0-9V,
0-3A; 12~0—12V 0-25A; 20-0-20V, 0-15A; £1. 80
each. 9-0-9V, IA 98p; 12-0-12V, 1A; 20 0—20V
0-75A, 81:20 each.

O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped, 3-7-5-15 ohms, A-A 66KQ,
30W (KT66, ete.), £4:05; A-A 3K g, 50W, £6-75;
A-A, K@ (EL34, KT88, etc.) 100W, 211.40.
MAINS TRANSFORMERS FOR POWER
AMPLIFIERS

Prim. 200/240V a.c.' TX6, sec. 425-0-425V 500Ma,
6-3V 6A CT, 6-:3V 6A CT, 0-5-6-3V 34, £12:75;
TX1 sec. 425-0-425V 250Ma, 6-3V 4A CT, 6-3V
4A CT, 0-5-6-3V '3A, £7:50

Full transformer lists 8.A.E.

LOUDSPEAKERS FOR POWER AMPLIFIERS
FANE 15W with tweeter, £4-89; 50W, $10-80;
80W, £12:80; 100W, 822-50. Baker 25W, 26-40;
35w, £7-20; 50w, £15-20; E.M.I. 13} x 8in, 82-25.
LOUDSPEAKERS

5in 3-15 or 260, 5 - 3in 3, 8, 15 or 260, £$1°05;
6 x 4in80or25Q,7 < 4inor 150, 64in 30, £21.25;
8 x 5in 3, 8, 156r 200, 81°60; 10 x 6in 20}, £2.
g;%AKEB AUTO MATCHING TRANSFORMERS

3to8or 150, up or down, 76p. P. & P. 15p.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiera of 30 to 400 watts, with
price list of transformers and chokes apecified, 80p.
Bernards, Amplifier Manual, 5 to 1,000 watts, 75p.
Practical Stereo Handbook, 80p, Transistor Audio
Manual, 40p. Manual HI-FI Speaker Enclosures.
Designas, tables, data, etc., etc,, 40p, Sound and
Loudspeaker Manual, 93 pp, & must for all P.A.
workers, Speaker grouping, networks, etc., 50p.
BULK TAPE ERASERS

Instant erasure, tape spools and cassettes, de-
magnetizes tape heads, 200/240V a.c., 2240 plus
25p post.

MAINS SIGNAL LAMPHOLDER

Bulgln, new, Type D290 for 8BC iamp.
lens clear glasa, 20p, 10 for £1.

8.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY

lin dia.

U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO- £ (G
OME RECEPTION Z50, £4-25
All U.H.F. aerials PZ5 £3-97
now fitted with PZ6 £8-26
I tilting bracket and 4 PZ8 with
S clement reflector. trans £7-60 Stereo 60 £7-80
LOFT MOUNTING AFU £4-50 Project 605 £19-08

ARRAYS
7_element £2-25.
£2.75. 14  element
18 element £3.75.
WALL MOUNTING c¢/w WALL ARM
AND BRACKET. 7element £3-25. |1 element
£3-75. |4 element £4-25. 18 element £4.75.
CHIMNEY MOUNTING ARRAYS cjw
MAST AND LASHING KIT. 7 element £4.
11 element £4.50. 14 element £4.75. I8
element £5-25.

MAST MOUNTING arrays only 7 element
£225. 1| element (7?75. .'4 element £3-2

18 el £3-75. bty

structions with every aerial, LOW LOSS

KING TELEBOOSTERS from £3-75. LABGEAR
V.H.F.—U.H.F.—

11’ element
£3:25,

coaxial cable 9p yd.
all band radio mains

operated pre-amps £7:50. State clearly channel
number required on all orders P. on all
aerials 50p accs. 15p. .0O. min. C.0.D.
charge 25p.

BBC-ITV-FM AERIALS
BBC (band 1) Wall /D &2,

ITVY (band 3)

PROJECT 60 KIT ’ £2-50

Our extremely popular kit, contains the extra
capacitors. DIN plugs and sockets, cables and
fuse holder needed to complete Project 60.

S-DECS AND T-DECS
S-DECS £1-40
T-DECS £2-80
#-DEC A £3-00
Official credit orders

from educational
establishments welcome.

SINCLAIR SUPER IC12
Complete with

free printed

circuit board

and 44 page
HE LOFT inverted Instruction book.
£125, EX T L 'H' array only £3,
element loft array £2:50. ONLY
COMB'NED BBC-ITV Icft £1-80

7 element £3.
| +5 £275. | +7 £3.50. WALL AND
CHIMNEY UNITS ALSO AVAILABLE,
Pre-amps from £3:75.
COMBINED U.H.F.-V.H.F. aerials | +5+9£4,
| +5+14 £4.50. 14+7+14 £5. F.M, RADIO
loft $/D £1. 3 element £3:25. 4 element £3.50.
Standard coaxial plugs 9p. Coaxial cable’Sp yd.
Qutlet box 30p. P, &P. all aerials SOp, accs. 30p.
C.W.0O. min, C.0.D. charge 25p. Send 5p for
fully illustrated lists.
CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade, London Rd.

KITS OF PARTS FOR THE IC12

Includes all parts for the printed circult and
volume bass and treble controls needed to
complete the mono version £1-30. Stereo version
with balance control £3:00.

POWER UNITS FOR THE IC12

A set of components to construct a 30V, 0-5 Amp
power supply £2-27, Also suitable Sinclair PZ§
fully constructed £3-97.

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

46 Kenilworth Road, Edgware, Middx.

Carriage extra all orders.

HAS 8YG
Tel.: 01-958 8314

Mitcham, Surrey
Telephone 01-648 4884

Mail order only, Postage 10p per item.
Our Hi-FI colour catalogue is 10p post free,

December 1972
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SUPERSOUND 13 H!-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. and

4-SPEED RECORD PLAYER BARGAINS
Mains models, Al! brand new in maker’s packing.
LATEST B.8.R. C108/C129 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £8-87. Carr. 50p.
With stereo cartridge £7-87. Carr. 50p.
LATEST GARRARD MODELS. 8.A.E. for Latest Prices!

new
throughout. 5 silicon
transistors  plus 2
power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.m.8. into 8 ohm.
Frequency  response
12Hz—30KHz + 3db.
Fully integrated pre-
amplifier stage with
separate Volume, Bass boost and Treble cut controls.
Buitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Bensitivity approx. 40mV for fuil
output. Supplied ready built and tested, with knobs,
escutcheon panel, input and ocutput plugs. Overall size

3in high x 6in wide X 7}in deep. A.C. 200/250V.
PRICE £10-50 ",2"

DE LUXE STEREO AMPLIFIER

A.c. mains
200-240 volts.
Using heavy
duty fully
isolated
naing trans-
former with

full wave
rectification
giving ade-

quate smoothing
with negligible hum,

Valve line up:—2x
ECL86 Triode Pentodes.
1xEZ80 as rectifier. Twn dual potentiorneters are

provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate **balance’" control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Bupplied complete with knoba, chasasis size 11in. w x 4in. x.
Overall height including valvea 5in. Ready built and
tested to a high standard. Price ‘892_ P. & P. 45p.

NEW! POWER SUPPLY UNIT

200/240V A.C. input. Four switched fully smoothed D.C.
outputs giving 6V and 74V and 9V and 12V at 1 amp
continuous (14 amp intermittent).

Fitted Insulated output terminals and pilot Jamp lndlca(or
Hamnmer finish meta) case, overall size 6 x 34"

Buitable for Transistor Radios, Tape Recnrders,
Amplifiers, ete., ete. Ready built and teated.

PRICE £4'50 ™47

35p.
BLACK ANODISED 18g. ALUMINIUM HEAT SINKS,
For TO3, complete with mica’s and bushes. Size 2{in X
3in approx. 26p pair. P. & P. 5p

HIGH GRADE COPPER LAMINATE BOARDS
8in X 6in X 4in. FIVE for 50p. P.& P. 13p.

LIMITED NUMBER! COILED SPRING BACK TELE-
PHONE CABLE. Closed approx. 10°, extends to 36",
4 core or 6 core. 25p each. P. & P. 5p. 5 or more post free.

SPECIAL OFFER! MAINS TRANSFORMER. 200/240V
A.C. input. 35V at 1§ amp A.C. output. Overall size
23" x 217 x 3" approx. Suitable for drop through or
vertical mounting. 75p. P. & P. 30p.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. B8econ-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps

full wave. 8ize 3inL x 34inW x 3inD. Price £1-75.
P. & P. 30p.
MAINS TRANSFORMER. For transistor power supplles

Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 88p. P. Az P 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. £1:88, P. & P. 30p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. 8olid encapsulation size 1%x 1} x #in.
Brand new — complete with instructions. Price
88p. P. & P. 13p.

SPECIAL BARGAIN OFFER!
PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge ''Colorcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 II and III, BL85B, AT60, etc., or B.8.R. C109,
C129, A21, etc, Black leatherette finish. B8ize 124in X
143in X 3{in high (approx. 7{in high, including rigid

smoked acrylic cover). N 0 w 0 N LY £4.50

& P. 35p.

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£2150.P. & P. 8o

SONOTONE 9TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
£2:50. P. & P. 10p. Aiso available fitted with twin
Diamond T/O stylus for Btereo LP. £8, P. & P. 10p.
LATEST RONETTE T/O Stereo campmblo cmridn for
EP/LP/Sterec/78. £1-6 P. &P

LATEST RONETTE T/O n(ono Compldble Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
£1.50. P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECCB3, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. x 3d. % 6 h. Ready built and tested.
PRICE 2£375. P. & P, 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE £4-88. P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 14} x 12in.. clearance 2in. below,
54in. above. Wiil take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
8P25). 8ize 18X 15x8in. PRICE £4-75. P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Sjze 164in high
x10}in wide %5} deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 obm impedance.

Our Price £8-40 (.. o

CABINET AVAILABLE S8EPARATELY
£4'50. Carr. 60p.
Also available in 8 chm with EMI 13in X 8in. basa
speaker with parasitic tweeter. £6-50. Carr. 65p.

LOUDSPEAKER BARGAINS

5in 3 ohm £1-05, P. & P.15p. 7 X 4in3ohm £1-15, P. & P.
20p. 10 X 6in 3 or 15 ohm £1-80, P. & P. 30p. E.M.1.
8 x bin 3 ohm with high lux magnet £1-62, P. & P. 20p.
E.M.I. 13} x 8in with high flux ceramic magnet 3, 8,
or 15 ohm £3-20. P. & P. 30p. EM.I. 13x8in, 3 or
8 or 15 ohm with two inbuilt tweeters and crossover net-
work £4-20. P. & P. 30p. EM.I. 13" x 8" twin cone
(parastatic tweeter) 8 chm £2-25, P. & P. 30p.

BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ce ic ferrobar magnet assembly £6-75.
Guitar mode 'law £6-75. 35w £8-50, P. & P. 38p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIK CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

23-75. P. & P. 25p.

12in “RA” TWIN CONE LOUDSPEAEKER

10 watts peak handling. 3, 8 or 15 ohm, £2-:20. P. & P, 30p.
35 ohm SPEAEERS 3°. ONLY 63p. P. & P. 13p.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 111in x 144in X 14in deep. Weight 180z.
Power bandling 20W r.m.s. (40W peak). Impedance
8 ohm only. Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Bend 8.A.E. for {ull details. Only
£5-75 each. P. & P. 25p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. B4 in. wide. Usnally £1-75 yd., our price 75p yd.
length. P. & P.15p (min. 1 yd.). 8.A.E. for samples.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and ﬂM.cd with atandard etereo }in jack
plug. Freq 30-15,000Hz. Matching

HANDBOOK OF TRANSISTOR
EQUIVALENTS and SUBSTITUTES
A must for servicemen and home con-
structors. Including many 1000's of British,
U.S.A,, European and Japanese transistors.
ONLY 40p. Post 5p.

lmpednnce B 16 ohms F.;zslly converted for mono. PRICE
£285. P.& P. 15p

HIGH mPEDA]lCE CRYSTAL S8TICK MIKES. OUR
PRICE £1-05. P. & P. 8p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100pA for balance or tuning. Approx. size lin x lin
x gin. Limited number 76p. P. & P 10p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH

COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifler Kit. Uses
14 transistora including Sllicon Transistors in the first
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very aimple
to modify to suit magnetic cartridge—instructions
included). Output stage for any speakers from 5 to 15
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled flbre
glass printed circuit board, emart brushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolts—no extras to buy. Simple step by step
inatructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output I4W
r.ni.g. per channel into 5 ohms. Frequency response -+ 3dB

12-30,000Hz. Sensitivity better than 80V into 1IMQ.
Full power bandwidth + 3dB 12-15,000Hz. Bass boost
approx. to + 12dB. Treble cut approx. to —16dB.

Negative feedback 18dB over main amp. Power require-

ments 38V at 1-0 amp. Overall size—12" wide < 8” deep

x 23" high.

Fully detajled 7-page construction manual and parts iist

free with kit or send I8p plus large 8.A.E.

PRICES AMPLIFIER KIT, £210-50 P. & P. 15p.
(Magnetic input components 30p extra)
POWER PACK KIT,
CABINET,

(Post Free If all units purchased at same hme) Full l(t,er

sales service. Also available ready built and tested,

£20-50. Post Free.

Note: The above amplifier is suitable for feeding two

mono sources inlo inpuls (e.g. mike, radio, {win record

decks, ete.) and will then provide mizing and fading

facilities for medium powered Hi-Fi Discotheque use, efe.

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chaasis, size 7§in w. x din. d. x
4}in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
S former matched for 3 obhm
speaker. 8eparate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 44 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £24-75. P. & P. 35p.

HSL “FOUR"” AMPLIFIER KIT. Similar in appearance to
HAS34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 2£3-88. P. & P. 40p.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated maina transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohma. Output approx. 3-5 watts. Volume
and tone controls. Chassia size only 7in. wide ¥ 3in. deep »
8in. high overail. AC maina 200/240V. Supplied absolutely
Brand New, completely wired and tested with good

quality output transformer.
OUR ROCK BOTTOM £2.75 P. &P
BARGAIN PRICE 35p
10/14 WATT HI-FI AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS4s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other
Fully shrouded section wound output transformer to
match 3-130) speaker and 2 independent volume controlu.
and separate bass and treble controls are provided giving
goad lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction bookiet 18p (Free with
parts). All paris sold separately. ONLY £7-87. P. & P. 55p.

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.

A few minutes from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Tel. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES

QUOTED APPLY TO U.E. ONLY.

P. ON OVERSEAS ORDERS
CHAEGED EXTRA.
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MICROSCOPE
An extremely modestly priced yet
efficient microscope capable of mag-
nification up to 750 times with clear,
sharp images. This model is of the self-
illuminating type and incorporates an
easily rotatable four-position turret
magnifying lens selector with rack and
pinion focusing. The crackle black
metal body houses the batteries for
adjustable light illumination.
Sample slide also provided.

Price each £4.95

G.1111 STEREO HEADPHONE
A particularly well designed
stereo headphone with
smooth response through-
out its  frequency
range 23-13,000Hz. The
rubber padded earpieces
are adjustable for personal
fitting. Model G.1111 s
presented in two-tone grey
with 4’ matching lead and
fitted plug. Impedance is
8 ohms.

Price each £2.90

AUTO BURGLAR ALARM
Designed for easy installation on
any car (whether 6 or [12V) this
device activates the horn when a
theft is attempted of expensive
equipment or personal belongings.
This neat unit only 5}in x 23in x
lin deep on fixing backplate, reacts
when the vehicle is disturbed or
rocked and continues its warning
for 15 seconds after tampering.
The sensitivity of the device is adjustable and controlled
by a separate On-Off panel which can be located
wherever convenient. Supplied with connecting wires
and screws, installation instructions and diagrams.
Price each 89p

Single push-pull 4-pole switches, 28p. 3 button
2 pole 6-way interlocking, interchange switches suitable
for car radios D.LY. stereo and many other uses 49p.

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE:

Switches. Comprehensive range of N.S.F. Toggle switches and Rotary
Woafer switch kits (to enable you to make your own switch to your own
specification).

Copper laminate and all materials available to make your own printed
circuit boards.

Lamps and lampholders for every requirement.
and Modules.

Freezar and Cleaner aerosol sprays.

Jack plugs and sockets.

Variety of speciality products.

Resistors, Capacitors

Ready Built Circuits

COMPARE OUR PRICES

Speaker Bargains Cartridges—with standard fittings

E.M.I 13In X 8in 3, 8 & 15 ohms & stylii ]
plain 2:00 ACOS GPI1/28C or (iP§1/38C stereo
with tweeter 2.25 compatible 1.05
twin tweeter 3.50 ACOS GP94 stereo ceramic 1.80
"Type 3530 -20 watt with ACCS GPY3 stereo crystal i 1-38
tweeter 8 ohms. P.P. 37p. 7-50 9THAC Sonotone stereo ceramic

8in X 5in 3, 8 & 15 ohms 1.30 (diamond) 2:00

7in X 4in 3 & 8 ohms 1.05 ACO8 GP67/2C mono crystal 85

FANE 8in 8 ohm, dual cone 2:30 ACOS (GP101 compatitle crystal 75

CELESTION 8in 15 ohm 1.50 19-TI Honotone stereo rrystal 80p

GOODMANSB 10in X #in 3 ohm 1-60 Postage 3p per cartridge

BAKER GROUP 25 12in 25W
8 or 15 ohm 575 Multitesters 2p

Postage 23p per speaker 1,000 ohins/volts £2:50

2}1In 8 or 64 ohm P.P. 10p 50 2,000 ohms/volts £2:75

Kit-form cabinets, teak 10,000 ohmis/voits £5-00
(17in X 10in X Bin) 2:76 30,000 ohms/volts £10-00

with a 13in x 8in or 8in cut out
(12in X 12in ~ 6in) with a 8in -
&in or 8in cut out. 2-
(please specify cut out)

Add 35p per Cabinet, for post & packing

Microphons Bargains

100,000 ohms/volts
with transistor tester  £15-00
Postage 17p each

Tapes—"MYLAR" base finest quality
2p British made.

MIC45 "ACOS' metal case, {)lﬂ 6001t 36p
crystal hand 85 ain 2001( ;Sp
CM 20 Crysta) Hand 45 5in 12001t 43»
DX166 Dynamic 8tick 90 | Jiin oo00ft i
DX 143 Dynamic, cassette-type 3tin 12001t P
stick 1-00 i%m 18001t ggp
MIC60 ““ACOS8" stick crystal 1-00 7in 12001t 80’
CM70 PLANET stick metal, rln })BOOH 95’
switch crysatal 1-45 in 4‘0011 P
DM160 Dynamic nni-dir, Pﬂsfaze Op cach
ball metal 375
ik, THIS MONTH’S SPECIAL OFFER
TW209 Lesson idual imp ball Solid state stereo amplifier tt-200, 10
metal uni-dir 575 watts/channel ran.s. 8 ohm output
Gultar mike 45 imp. Delux Walnut Cabinet, brushed
Lapel type, crystal 40 aluminium front. Switches for tape,

Postage 17p each tuner, crystal/mag. cartridge. Stereo

reverse left and right channel. Source
Panel Metors and monitor, independent bass and
Einsg treble control fur each channel. Head-
0-500mA, ‘(‘)—.l.m A, 0~10m A, 0-100mA phone socket. ONLY 281 Whilst stocka
IRy, IR Jast. P. & P. £1.

£1-50 Postagc 17p each
Mail Order Dept. E12/72,

RIVERSDALE :::=
ELECTRONICS Manchester M60 4BU

SEND 25p FOR
ALL OUR MERCHANDISE 1S FULLY GUARANTEED

COMPLETE CATALOGUE

All orders value £2 or over post free. Other orders please add fop P. & P.
We only sell new products—do not confuse with “’seconds’” or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.F.P.O.

addresses only.
To GSPK (Sales) Limited
Dept. P.E., Head Office, Hookstone Park, Harrogate, Yorkshire HG2 7BU

ALL —

CALLERS :Leda::r?ll; ;::t:‘:'c;ougzoen and send with |0p (refundable on
WELCOME
(NEXG0 oononasoooanannnnonnansansanooansnannoncanonacansaeaonaosaamsamoacons
Address ... TN
MON. TO FRI. res |
95,00 | e, _____E
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OF TEST EQUIPMENT

BARGAINS!

The famous

L DIGITEST 500

vac , Iac
.
Vdcs Idce

G Input 1000V

> Sk

-Zero adjusiment

Calibranion adjustmen:

\__500
N\ T 50040
my 5v
_ 500 my o sov
soua 200 5000 s 50k

A PROFESSIONAL ~
DIGITAL MULTIMETER
BRAND NEW AT A FRACTION OF THE ORIGINAL PRICE!

3 digit plus polarity indicator. lts |7 positions allow it to measure in the
following ranges: d.c. volts 100uV to 999V; a.c. voits 100.V to 420V; d.c.
100uA ; a.c. 100zA. Resistance 0'102 to 999k 0. Oherues from 230V SOHz.

12V d.c. external.
Dry cells or Ni Cad batteries. 509
Original Price £89. OUR PRICE

BRAND NEW DIGITAL PANEL VOLTMETERS

tOmV to -99V, 199 measuring points. Input

Z=t00M} Automatic zeroing. Dimensions u PLUS
72mm H x72mm W x 155mm D. S0p
Original Price £52. OUR PRICE P.&P.

P. F. RALFE

10 CHAPEL STREET, LONDON, N.W.I
Tel. 01-723 8
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AC107 0-20 ADI62 0-38 BCl48 0-10 BDI137 0-45 BFI188 0-40 OC19 0-38 2G371 0-16 ©2N2219 0-20 2N3054 0-:46 2N4059 0-10
AC113 0-20 ADISl & BC149 0-12 BDI138 060 BF194 0-12 OC20 0-63 2G371B 0-12 2N2220 022 2N3055 0-50 2N4060 0-12
AC115 0:238 ADI62 (MP) BC150 0-18 BD139 0-55 BF195 0-12 o0ocC22 0-38 2G373 0-17  2N2221 0-20 2N3391 0-14 uN4061 0-12
ACII7TK 0-20 0-85 BCI151 0-20 BD140 0-60 BF196 014 ocC23 0-42 2G374 017 2N2222 0-20 2N3391A 0-186 2N4062 0-12
AC122 0-12 ADTI40 0-50 BCI152 0-17 BD155 0-80 BF197 0-14 0C24 0-56 2G377 0-30 2N2368 0-17 ©2N3392 0-14 2N4284 0-17
AC125 017 AF114 0-24 BC153 0-28 BDI75 0-60 BF200 045 0C25 0-38 26378 016 9N2369 014 2N3393 0-14 2N4285 0-17
AC126 0-17 AFI115 024 BCl154 0-30 BD176 0-60 BF222 095 0OC26 0-25 2G381 0-16 2N2369A 0-14 2N3394 0-14 2N4286 0-17
AC127 0-17 AF116 024 BC157 0-18 BD177 0-85 BF257 0-45 0OC28 0-50 2G382 0-16 2N2411 0-24 ©N3395 0-17 2N4287 0-17
ACl128 0-17 AFI117 0-24 BCI158 012 BDI78 085 BF2s8 0-80 0OC29 0-30 2G401 0-80 ©2N2412 0-24 2N3402 0-21 2N4288 0-17
AC132 014 AF1I8 0-35 BC159 0-12 BDI179 0-70 BF259 0-85 OC35 0-42 26414 0-30 2N2646 0-47 2N3403 0-21 2N4289 0-17
AC134 014 AFI124 0-30 BCl60 0-45 BDI80 0:70 BF262 0-55 0OC36 0-50 2(:417 0-25 2N2711 0-21 2N3404 0-28 2N4200 0°17
AC137 0-14 AF125 025 1BCiBl 0-80 BDI85 0-85 BF263 0-55 0OC41 0-20 2N388 0-35 2N2712 0-21 2N3405 0-42 2N4291 0°17
ACl41 0-14 AF126 028 BC167 0-12 BDI86 0-85 BF270 0-35 0C42 0-24 2N388A 055 2N2714 0-21 ©2Nud4l4 0-15 2N4292 0-17
ACI41K 017 AF127 0-28 BCI68 0:12 BDI187 0-70 BF271 0-30 OC44 0-15 2N404 0-20 ©2N2904 0-17 2N34156 0-15 2N4293 0-17
ACl42 014 AF139 0-30 BC169 0-12 BD188 0-70 BF272 0-80 OC45 0-12 2N404A 0-28 2N2904A 021 ©2N3416 0-28 2N5172 0-12
AC142K 0-17 AF178 0-50 BC170 0-12 BD189 075 BF273 0-38 0OCT0 010 2Nb624 0-42 2N2005 0-21 ©2N3417 0-28 ©2N5457 0-32
ACL51 0-15 AF179 0:-50 BC171 0-14 BD190 075 BF274 0-35 0OC71 0-10 2N527 048 2N2005A 0-21 2N3525 0-75 2N5458 0-32
AC154 0-20 AF180 0-50 BC172 0-14 BDI195 085 BFWI0 0-60 OC72 0-14 2N598 0-42 2N2906 0-15 92N3646 0-09 0-40
AC155 0-20 AF181 0-45 BC173 0-14 BD19% 0-85 BFX29 027 OC4 0-14 2N599 0-45 2N2906A 0-18 2N3702 0-10 0-50
AC156 0-20 AF186 0-45 BC174 0-14 BDI97 0-90 BFX84 0:22 0OC75 0-15 2N696 0-12 2N2907 0-20 2N3703 0-10 042
AC157 0-28 AF239 0-37 BCl175 0-22 BDI198 0-90 BFX85 0-30 OC76 0-15 2N697 0-13 2N2007A 0-22 2N3704 0-11 0-42
AC166 0-20 AL102 0-85 RC177 0-19 BDI199 0-85 BFX86 022 0C77 025 2N698 0-24 2N292, 0-14 2N3705 0-10 0-55
AC166 0-20 ALIO3 0-85 BC178 0-19 BD20 0-85 BFX87 0-24 0C8) 0-15 2N699 0-35 2N2924 0-14 2N3706 0-09 070
AC167 020 ASY26 0-25 BC179 0-19 BD205 080 BFX88 0-22 OCSID 0-15 2N706 0-08 2N2925 0-14 2N3707 0-11 084
AC168 0-24 ABY27 0-30 BC18H 0-24 BD206 0-80 BFYS0 0-20 OC82 0-15 2N706A4 009 2N2826 (G) 2N3708 0-07 0-84
AC169 0-14 A8Y28 0-25 BCIS81 0-24 BD207 098 BFY51 0-20 0OC82D 0-15 2N708 0-12 0-12 2N3709 009 0-84
AC176 0-20 A8Y29 0-25 BC182 0-10 BD208 095 BFY52 0-20 OC83 0-20 2N711 0-30 2Nu926 (Y) 2N3710 0-09 0-58
AC177 0-24 ASY50 0-25 BCIs2L 010 BDY20 1-00 BFY53 0-17 0C84 0-20 2N717 0-35 ¢-11 2N3711 0-09 0-42
AC178 0-28 ASY51 0-25 BC183 010 BF115 0-24 BPX25 0-85 OCl139 0-20 2N718 0-24 2N2928 (0) 2N3819 028 042
AC179 0-28 ABY52 0-256 BCIS3L 0-10 BF117 0-45 B8X18 0-15 OCl40 0-20 2N718A 050 -10  2N3820 0-50 0-56
AC180 0-17 ABY54 0258 BCl184 0-12 BF18 0-70 B8X20 015 OC169 0-25 2N726 0-28 2N2926 (R) 2N3821 0-35 0-70
ACI80K 0-20 ABYSS 0-25 BCIB4L 012 BFll8 0-70 B8Y25 0-15 OC170 0-25 2N727 0-28 0-10 2N3823 0-28 0-70
AC181 0-17 ASY56 0-25 BCI186 0-28 BF121 0-45 B8Y26 0-15 O0CI171 0-25 2N743 0-20 2N2926 (B) 2N3903 0-28 0-70
ACI81K 0-20 A8YS57 0:25 BCI8T 0-28 BF123 0-50 B8Y27 0-15 0C200 0-25 2N744 0-20 0-10 2N3904 0-30 0-70
AC187 0-22 ABY58 025 BC207 0-11 BF125 0-45 B8Y28 015 0OC201 0-28 2NO14 0-14 2N3010 ©6:70 2N39%05 0-28 0-42
ACI87K 0-20 ASZ21 040 BC208 0-11 BF127 0-50 BSY29 0-15 OC202 0-28 2N918 0-30 2N3011 0-14 2N39%06 0-27 0-40
1C188 0-22 BC107 008 BC209 0-12 BF152 0-55 BSY38 0-18 0C203 0-25 2N929 0-21 2N3053 0-17 2N4058 012 0-45
AC188K 0-20 BCl108 0:08 BC212L 0-11 BF153 0-45 BBY39 0-18 0C204 0-25 2N930 0-21
ACY17 0:25 BC109 ¢-10 C213L 0-11 gFlb‘ 0-45 Bsg..o ggs 0C205 0-35 2N1131 0 gg
ACY18 0-20 BClI13 0-10 BC214L 0-14 F1565 0-70 BSY41 -28  OC309 0-40 2N1132 ©
ACY19 020 BClI4 015 BC225 025 BF156 048 BSY95 0-12 P3i6A  0-20 ©2N1302 0-14 D dLECTIFIERS
ACY20 020 BCI115 0-15 BC226 0:35 BF157 055 BBYS5A 0-12 1397 0-42 2N1303 014 AAl19 0-08 1BY133 0-21 0OAl0 0-35
ACY21 0-20 BCl18 0-15 BCY30 0-24 BF158 0-56 Bul0s 2-00 OCP71 0-43 2N1304 0-17 AAL120 0-08 BYI164 0-50 OA47 0-07
ACY22 0-16 BCl17 ¢-15 BCY31 0-28 BF159 0-60 CILIE 0-50 ORP12 0-43 ©2NI1305 017 AAl29 008 BYX38/30 OA70 0-07
\CY27 0-18 BCl18 010 BCY32 0-30 BFI60 0-40 C400 0-30 ORP60 0-40 2N1306 0-21 AAY30 0-08 0-42 0A79 0-07
ACY28 0-19 BC119 0-30 BCY33 0-22 BFl162 0-40 C407 0-25 ORP61 0-40 ©2N1307 0-21 AAZ13 0:10 BYZIo 0-35 OA81 007
ACY29 0-35 BCl20 0-80 BCY34 025 BF163 0-40 C424 020 B8T140 012 2N1308 0-23 BA10O 0-10 BYZI1 0-30 0A85 009
ACY30 0-28 BCI125 0-12 BCY70 0-14 BFI164 0-40 C425 0-50 8T141 017 2N1309 0-23 BAll6 0-21 BYZI12 0-30 O0A%0 0-08
ACY31 0-28 BCl126 ¢-18 BCY71 ¢0-18 BF165 0-40 C426 0-35 TI843 0-30 2N1613 0-20 BAI26 0-22 BYZ13 0-25 0A91 006
» ACY34 0-21 BC132 012 BCY72 0-14 BF167 0-28 C4u8 0-20 UT46 0-27 2N1711 0-20 BAl48 0-14 BYZ16 0-40 OAY5 0-07
ACY35 021 BCl34 0-18 BCZ10 0-20 BF173 022 C441 0-30 2G301 0-09 2N1889 0-32 BAl54 0-12 BYZI17 035 0A200 0-08
: ACY36 06-28 BClib 012 BCZl11 0-25 BF176 0-35 C442 0-30 2G302 0-19 2NI890 0-45 BAISS 0-14 BYZI8 0-35 04202 0-07
m ACY40 0-17 BCI136 015 BCZ212 0-26 BF177 0-35 Cd4q 035 2(:303 0-19 2N1893 0-37 BAl56 0-13 BYZ1% 028 8DIo 0-05
ACY41 ¢©-18 BC137 ¢-15 BDI121 0-60 BF178 0-30 C450 0-22  2G304 0-24 2N2147 0-72 BY1100 015 CG62 8D19 005
ACY44 0-35 BCl139 0-40 BDI123 0-65 BFI179 0-30 MATIO0 0-18 2G306 0-40 2N2145 0-57 BYI01 0-12 (Eg) OA91 IN34 007
b AD130 0:38 BCl40 0-30 BDI124 0-80 BFI180 0-30 MATIOL 0-20 2G308 0-35 2N2160 060 BY105 017 0-05 IN34A 0-07
: AD140 0-48 Bll4) 0-30 BDI131 0-50 BFI181 0:30 MATI20 0°19 2G309 0:35 2N2192 035 BYIll4 0-12 CGH51 1N914 0-06
AD142 0-48 BCl142 0-30 BDI132 0:60 BF182 0-40 MATI21 0-20 2G339 0-20 2N2133 035 BYI26 0-14 (Eq) OA70- 1NS16 0-08
o AD143 0-38 BCl43 0-30 BDI33 085 DBFI183 0-40 MPF102 0-42 2G339A 0'16 ©2N2194 0-35 BYI127 0-18 AT9 00 IN4I4B 0-08
ADI148 0-50 BCl45 0-45 BDI35 040 BFI84 025 MPF104 0-37 2G344 018 2N2217 0-22 BY128 015 OA5 0-35 18021 0-10
m AD161 0-33 BC147 0-10 BDI36 040 BF185 0-30 MPF105 0-37 2G345 0-18 2N2218 0-20 BYI130 016 OAS5S8L 0-21 IN951 0-08
J
JUMBO COMPONERT PAKS THE NEW S.G.S. EA 1000 AUDIO
m NEw GOMPONENT PAK BARGA'NS MIXEDELECTKONICCOMPONENTS
Q . Exceptionally good value AMP MODULE *Guarantee
) ; Reslstors, capacitors, pots, electrolytics
Ko. Qty. Description Price and coils plus many other useful items.
C 1 250 Resistors mixed values approx. couat by weight 050 Approximately 3ibe in weight. Price incl. a s
€ 2 200 Capacitors mixed values approx. count by weight 050 P. & P. £1-50 only.
Cc3 50 Precision Resistors -1%, -01%, mixed values 0-50 R_M_s_
C4 75 {th W Resistors mixed preferred valuea 050
C65 6 Pieces assorted Ferrite Rods 050 BRAND NEW ONLY
C6 2 Tuning Gangs, MW/LW VHF 050
c7 1 Pack Wire 50 metres assorted colours o 50 POST OFFICE £2 63 each
C8 10 Reed 8wilches 0-50 TYPE TELE-
c9 3 Micro Switchen (et PHONE DIALS hQ!:dm;l ges:;d&iami(?“;?%e;é Price each. Larger
y. 1— — c .
CI0 15 Assorted Pots & Pre- qe“ .. 050 quantities quoted on request. Full hook-up diagrams
Cl1 5 Jack Sockets 3 x 3:5m2 x Stnndard Swnch Typea 050 ONLY 75 h and complete technical data supplied free with each
C12 40 Paper Condensers preferred types mixed values 0-50 P eac modual or avallable separately at 10p each.
C13 20 Electrolytics Trans. types .. 0-50
Cl4 1 Pack assorted Hardware— Nuu/Bolu Grommets ete... 0-850
C15 4 Mains Toggle 8witches, 2 Amp D/P . 050
CI6 20 Aworted Tag Strips & Pancls 050 SYS I E Y] | 1 2 s | E R E O
C17 10 Assorted Control Knobhs 0-50
Cis 4 Rotary Wave Change Switches 0-50
g}lz i ;‘:‘-‘*{!go‘“vﬁpm‘ins o g :g Each Kit contains two Amplifier Mod-
approx. 107 x 7
Please aad 10 e ”t p:’e' km"”’ e“pp Lo ke oo s twiner 100 ] UlES, 3 watts RMS, two loudspeakers,
ease a ost and packing on all component packs, plus s further A
on pack Noo. C1. Co. 16, oo BRI " § 15 ohms, the pre-amplifier, trans-
former, power supply module,
PL Us-M”c” MOBE. front panel and other acces-
sories, as well as an illus-
SEND Now FOR TH E trated stage-by-stage instruc- ONLY
tion booklet designed for the
£ 7 i
BI-PAK “Component Catalogue’ § beginner. . a FREE
Further details available on P. g P
5p to cover postage etc. request.

MORE FANTASTIC OFFERS
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The largest selection

NEW LOW PRICE TESTED S.C.R.’s KING OF THE PAKS  Unequalled Yalue and Quality | QUALITY TESTED SEMICONDUCTORS )
PIVIA 34 54 5A 7A 10A 16A 304 Pak No. P:,‘p"
TOS Tose’romToaaTo48’roas1~owrma . . i
500-23 0-25 0-35 0-35 0-47 0:50 0-53 1-15 NEw Bl PAK UNTESTED Q1 20 Red spot tnnm‘stors PNP ... ... 0-50
100 0-25 0-33 0-47 0-47 0-50 0-58 0-63 1 40 SEMICONDUCTORS Q2 16 White rpot R.F. transistors PNP . 0-50
200035 0-37 0-49 0:49 0 57 0-61 0-75 160 Q3 4 OC 77 type transistors . 050
400 0-43 0-47 0-56 0-56 0-67 0-75 0-93 1-76 6 Matched transistors 0C44/45/81/*-1 0-50
600 0-63 0-567 0-68 0-68 0-77 0-97 126 — Batisfaction GUARANTEED in Every Pak, or money back. 4 0C 75 transistors - 0-50
800 0-63 0-70 0-80 0-80 0-00 1-20 1-50 4-00 5 OC 72 transistors 050
Pak No. Description 4 AC 128 transistors PNP lugh gnln 0-50
4 AC 126 t tors PNP .. .... 050
SIL. RECTS. TESTED U 1 120 Glass Bub-Min. General Purpose Gernianium Diodes 7 ()E 81 ”:;"::i:;zw“ . ) 0,20
- U 2 60 Mixea Ger 1 Transistors AF/RF ... ... ... 7 OC 71 type transistors . .. 0-50
PIV 300 OmA 1A 1 ! f
150 ngT" .7)%},“ l.‘b ll).%‘; 3.‘,‘ ‘1,‘.)2“1 3%0 U 3 76 Germanlum Gold Bonded Bub-Min. like 0A5, OA47 ... 2 ;gp};ﬂ;z’s Complenicntary pairs o0
1000:04 0-06 0:050-13 0-16 0-23 0-75 | U 4 40 Germanlum Transletors llke OC81, AC128 3 AF 116 t’pé B ooee 080
3233:32 g:??{ g:g‘; 32;3 g'_g‘; g:g; }:gg U5 60 200mA Sub-Min. Sllicon Diodes .................... 3 AF 117 type transistors . . 0-50
600 0-07 0-16 0-10 0-2, 0-34 0-45 1-86 U 8 30 8il Planar Trans. NPN llke BEY95A. 2N706 .. .. ...... i g 2321‘:’721“1‘1 gllVPEe:'-mnsM:)rsn ors 0-50-
800010 017 0-11 0-25 0-37 0-56 2.00 | U7 16 8Nl Rectiflers TOP-HAT 760mA VLTG. RANGE up t0 1000 0-50 | R ) oy et/ B eistor 050
100001t 035 014 0:30 046063 2:50 | ('8 60 Bl Planar Diodes DO-7 Glass 250mA like 0A200/20 o 50 | Q16 2 GETB80 low mnoise Germanium
‘ 2 QP08 d= U 8 20 Mixed Voltages, 1 Watt Zener Diades : 050 transistors ... 0-50
TRINGS FULL  Ranae  or | U0 20 BAYGO charge storage Diodes DO-7 Glass 50 g}g s a;’]‘n S BTMLES ST 1:0““ 0-50
VBOM 2A 64 10A | ZENER DIODES U1l 26 PNP 8il. Planar Trans. TO-5 like 2N1152, 2N2904 o) C T Tyoo T T 0-50
T0-1TO VOLTAGE RANGE | U112 12 Bilicon Rectiflers Epoxy 500mA up to 800 P1V 0-50§Q19 3 MADT 82 x MAT 101 & 1 x MAT
1 TO-68TO-88 | o 24y,  400mV (DO-7 | U135 30 PNP-NPN Bil. Translstors OC200 & 28 104 0 50 oo g oc e A LA L LT, g-_gg
fr & # Case) 13p en. 14W (Top- | U14_160 Mixed Silicon and Germanium Dioden 080 | 321 4 AC 127 NPN Germanium transisiors 0-50
100 80 5o 78 é{l:t;) 82%;-;.10 Al;ef“]ll'y U15 26 NPN Bil. Planar Trans. TO:5 like BFY51, 2N697 0-30 | Q22 20 NKT transistors A.F. R.F. ched .. 0-50
300 50 60 90 | (oyed “89% tol. and| UI6 10 3 Amp Bilicon Rectiiers Stud Type up to L000PLV . 0-60 | 923 10 04 202 ilicon diodes sub-min..... 0-50
. ) -
L0070 7 10| marked Btate voltage| UI7 30 Germanium PNP AF Translstors TO-5 like ACV 17.22_ 0-50 355 13 N4 Silcon dioles 75 PIV 76ma 050
DIACS T, UI8 8 8 Amp 8illcon Rectifiers BYZ13 Trpe up to 600 PIV T 050 Q26 8 OA93 Germanium dioldes sub-min
o8 INGO 0:50
FOR USE WITH l& 26 8ilicon NPN Transiators like B@S—I . 0-50 7 2 10A PIV Sili tifters 18425R . 0-50
RIACS 10 """RPOTEIDR 20 12 15 Amp Bilicon Rectifiers Top Hat up to 1000 PIV _— 0-50 | 327 2 204 ¥/ powe‘f‘r‘;‘c{fge‘mer‘;"\ e
BR100 (D32) 87p each | BRIDGERECTIFIER | {55 4. Germanium Alloy Transistors 2G300 Series & OC71 080 { Q29 4 Bilicon transistors 2 x 2NA96, .
T eREE on heat sink. U23 30 MADT's like MHz Series PNP Translstors 050 1 x 2N697,1 x 2N698 .. ... 60
One BO,FRP‘E;E‘“ ooy 100PIV. 90p each U24 20 Germanium 1 Amp Rectifiers GJM Berles up te W F}O Qo 7 2?‘};]230" switch transistors 2‘”06 50
own choice free with U25 26 300 MHz NPN Bilicon Translstors 2N708, B8Y27 80fqa s s,“(.,,,. awitch transistors 2N708
orders valued 24 or over. | NEW LINE U26 30 Fast 8witching 8ilicon Diodes like IN914 Micro-Min 0-80 P PS b Rofoaocck _2_\”131 0-50
Plastic E lated U27 12 NPN Germanlum AF Transistors TO-1like AC127 .. 0-80 | @32 3 PNF Silieon trancistora s x )
BRARKD NEW TEXAS| 24 BRIDGE RECTS — 1 x 2N1132 0-50
GERM. TRANSISTORS mp. -] U209 10 1 Amo BCR's TO-5 can, up to 600 PIV CR81/25-600 100 | Q33 3 silleon NPN transistora 2N1 050
B35, o o | 1oy v Rms 322 e T30 15 Plastic Silicon Planar Trans. NPN 2N2926 . .. 080 | Qa4 7 Silicon NPN {ransistors 2N2369, s
et 400 v RMS  48p .. | U31 20 Bilicon Planar Plastic NPN Trans. Low Noise Amp IN3707 060 s gk esssamenioe G
Pak No. EQVT | 8ize 15 mm x 6 mm. | U32 26 Zener Dlades 400mW DO-7 case 3-18 volta mixed 080 U oNgges Lo e 950
8 263713 0OC71 U33 15 Plastic Case 1 Amp Bilicon Rectifiers IN4000 Beries 80 | Q36 7 2N3646 TO-18 plastic ‘360 MHz NPN g gg
8 D1374  0C75 UNIJUNCTION US4 30 8ilicon PNP Alloy Trans. TO-5 BCY26 28302/4 50 | Q37 3 2N3053 NPN Bliicon transistors .. 0
oCs ) XL — 8 7 NPN ¢, tors 4 x 2N3703,
Te b mamr ocars | TS Al maencs | U35 25 Silicon Planar Transistors PNP T0-18 2N2006 (D ||VE° U AL Ao d B R g B -
8 2G382T OC82 | 27p each, 26-99 25p | U36 26 Bilicon Planar NPN Transistora TO-5 BFY50/51/62 .. 0-80
8 2G344B 0OC44 | 100UP20p U37  $0 Bilicon Alloy Transistors 80-2 PNP 0C200, 28322 0-50 | g1 ECTRONIC SLIDE-RULE
To & 0378 OCT8 CADMIUM CELLS | .8 "20 Fast Bwitching Silicon Trans. NPN 400 MRz 9N30T1 . 0°80 | 1 iy njide Rule, designed to simplify Elec-
T9 8 2G399A 2N1302 U39 30 RF. Germ. PNP Transistors 2N1303/5 TO-6 . ... ... 70-50 | tronic calculations features the following scales:—
T10 8 2G417  AF117 ORP12 43p T40 10 Dual Transistors 6 lead TO- 52N2080 . . .. .......... 050 | Conversion of Fr_eque;\c{ a;n:llr ‘\'{;\é:engltth,
All 50p each pak | ORF60, ORPO1 &0p each | ;47— 55 RF Germantum Translstors TO-5, GC#5, NKT72 ... ozs]fiCelculstionfof gL A N RtoRe TR nc Ol it
GENERAL PURPOSE | U42 10 VHF Gernianlum PNP Transistors TO-1 NKT667, AF117 0-60 | volume of Cylinders. Resistance of Conductors.
e N DI DUAL | xPX SILICON 8WITCH. | Ut3 25 Bil. Trans. Plastic T0-18 A.F. BC113/114 0780 | Welght ot Conductors. = Decivel  Caleulations.
TEXAS. Our price 269 | TN 10 vyas/s. ey | U44 20 Bil Trans. Plastic TO-5 TCII5/NPR 880 | Heation sl Diviston” Equaring. Cublng
e, 27/28/05A. Ali usable | U45 7 3A BCR.TO688 up to 600PIV  .................... .. 1-00 } and 8quare Roots. Conversion of kW and Hp.
devices no open or short A must for every electronic engineer and enthusi-
120 VCB MIXIE DRIVER | circuits. AL8O AVAIL- | Code No's. mentioned above are given as a guide to the type of device in | ast. 8ize: 2 em x 4em. Complete with case and
TRANSISTOR. 8im. | ABLE in PNP Bim. to | the pak. The devices themselves are normally unmarked. instructions. Price each: £3-38
BSX21 & C407, 2N1893 | 2N2806, BCY70. When
FULLY TESTED AND { ordering plesse state AN- INTEGRATED CIR P
CODED ND 120. 1-24 } preference NPN or PNP. :g‘%%%n Tl:)}_lgrou“’:n e:d ZE = CUITREAKS
17p each. TO.b N.P.N. £p NPK Bim. to BP x 25 and P21. Manufaciurers “"Fall Outs” which include Functional and Part-Functional Unita.
25 up 15p each. 20 For 050 BRAND NEW. Full data These are classed as 'out-of-spec’ from the maker's very rigid specifications, but
1?}8 ;:Of }gg avallable. Fully guaranteed. are ldeal for learning about I.C's and experimental work.
Ril. trans. suitable for ok : Qty. 124 25°99 100 up . :
P.E. Organ. Metal TO-18 lggg gor l;gg Price each 45p 40p 88p Pak No. Contents Prics Pak No. Contents Price | Pak No. Contents Price
Eqvt. ZTX300 5p each. or UIC00=12x7400 0-80 | UIC46=5x7448 0:50 | UICS6-5x7486 050
Any Qty. UICO1=12x 7401 0-80 | UIC47=8x7447 0:80 | UICYO=5x7490 0-50-
——————————————  51L- G.P. DIODES £p F.E.T.'S UIC02=12x7402 050 | UIC48=5x7448 0-50 | UICII-5x7491  0-50:
300mW 30..0-80 UIC03=12x7403 0-50 | UICH0-12x7450 050 | UIC92--5x7492 0-50
POWER WPIV(MIn) 100..1.80] 2N3819  35p 2N8458 8O0 | UICO4-12x7404 0-60 | UIC51-12x7451 0-50 | UICOI—5x7493 050
Sub-Min. 500 ‘goo| 2ZN3820  BOp 2N5dsd 403 | UICO5-12x7405 060 | UICS3-12x7453 0-80 | UICO4-5x7404 080
TRANS Full Tested 1,000, 9-00| 2N3821  85p BFWI10  40p | 171C06-8x74068 0-50 | UICH4—12x7454 0-50 | UICO5=5x7495 0-50
BONANZA | | 1deal tor Organ Builders. 2N3828  80p MPF105  40p | yIC07-8x7407 080 | UIC60-12x7460 0-50 | ULC98-5x 7496 050
3 UIC10=12x7410 0-80 | UICT0=8x7470 050 | UICI00=5x74100 0-50
Cly=8x7413 0-80 | UICT2=8x7472 0-50 | UICI21-5x 74121 0-50-
GENERAL PURPOSE GERM. PNP NEW EDITION 1971 12x7420 050 | UICT3=8x7473 0-850 | UICI41=5x74141 0-50
%"E;‘L%E“""oél?‘g’;"%’;f“& ;60-3Nf(‘§r5£;011’?g:~ 12x7430 0:50 | UICT4=8x7474 0-50 | UICI51=5x74151 0-50
.. —OC25- —36. ~403- 1C40 = . ICT5—8x 74 . UICL54 -5 x 74154 0-
404-405-405 430-451-452.453. T13027-3028, 2N250A, || TRANSISTOR  EQUIVALENTs | Ulee =12 10 080 | OCTe B e oy | loles sxiias o
2N456A—467A 4584, ONS11 A & B. 2G220-222, ETC. ] BOOK. A comolete cross reference | 1G4 ~5x 7442 0.80 | UIOB0_5x7480 0.50 | ULCI®0—5x74190 0-50-
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hfe fj and egulvalenu book for European, | {11043 =5 x7443 050 UICH1 =5 x 7481 0-50
30-170. American snd Japanese Transis- | yjCyq—5x 7444 0:50 | UICB2-5x7482 0:50 | UICXI=25 Assorted
PRICE ‘al—‘u N ‘025799', Bzgoelzgh mﬂh Exclusive to BI-PAK 900 yyIce5-5x 7445 050 | UICB3-5x7483 050 74's 1-50
Lac. Eac .
SILICON High 301““ 50V v!Pl! Packa cannot be split, but 25 assorted pieces (our mix) ig available aa PAK UIC X1.
TO-3 case. G.P. Bwitching & Amplifier N3[]
Applications. Brand new Coded R 2400 A LARGE RANGE OF TECHNICAL | BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
VCBO 250/VCEO 100/10 6A/30 Watta. AND DATA BOOKS ARE NOw | ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICE§—
i (i e L 115 WATT SIL § , yA1LABLE EX. STOCK. 18 BALDOCK STREET (A10), WARE, HERTS.
1-24 26.09 100 up | FOWER PN RpxD FOR FREE LIST. TEL. (STD 0920) 61593
500 45p 4op | B0p EACH OPEN MON. 8AT. 9.15 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m.
ADI6I / 162 »rre e b LR 51!‘1‘051;‘,920!;;4,1’%1’ ] Al mail orders please add 10p post and packing. Send all orders to BI-PAK P.0. Box 6,
- astic. . Brand new. WARE, HERTS.

88p PER PAIR
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M/P COMP GERM TRANS.
OUR LOWEST PRICk OF

VCBO 100/VCEQ 50/IC 10A. HFE type 100/{t 3mHZ.
OUR PRICE PER PAIR:

All mail orders please add 10p post and packing.

1-24 prs. 80p 26-99 p‘rsA 86p 100 prs. 50p

Send all orders to BI-PAK P.0. BOX 6, WARE, HERTS.
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-the lowest prices!

74 Series T.T.L. I.C’s

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

) 23 100 + 1 0 +
SN7400 015 et4 012 | SN7489 538 5o
SN 7401 018 el 012 SN7490 67 "o
SN7402 015 14 w12 | sNyo e s
SN7403 018 o1 012 SN7492 ve? '
SN7404 ols  sla eIl SN7493 133 s
SN7403 o1s o4 012 | sNrass T 074 ees
SN7406 o3 *31 o | SN749s T 874 ses
$N7407 038 3 028 | SN7490 e 0 *7s
SN 7408 o1n  o17  eis | sNiaioo Nes i 1138
SN7409 o1l e17  e1e | SN74i04 [ . (X3
SN7410 01is  ele @12 SN74108 M 0 em
SN7411 025 e e SN74107 040 03 03
SN7412 03 o3l o SN74110 ess e85y ese
SN7413 s e o2 | sNnran 02 s o
SN7416 043 s ed SN74118 e (1]
SN7417 043 o4 e SNT4119 0 g1 uile
SN7420 015 014 o012 SN7412) 94 oV o
§N7422 9% o048 o048 SNT4122 He wad¥ tie
SN7423 05 048 048 SN74123 e 270 e
SN7425 0% o4 e4s SNT4141 047 064 033
SN7427 045 042 e SN74148 % g1
SN7428 07 ees  ses SN74150 36 £270 €23
SN7430 1S el N2 SN7418T (o0 89S  s%e
SN7432 048 o042 040 SN74153 €20 0110 098
SN7433 s 675 a7 SN74134 (e 070 g1e0
SN7437 es 041 0eb SN74I3S e 1% g2
SN7438 08 86l ees SN741% te ¥ U®
SN7440 1S el o2 SN74187 s OB 070
SN7441 067 tes s SN74160 M L7 (e
SN7442 067 tes  om SNT4I81 (e 07 e
SN7441 €0 » €028 €02 SN74162 4 90 78 1%
SN7add (¥ 6 am SN74163 €400 1375 1) s0
SN744s (e 0N 08 SN74164 2220 (218 210
SN7446 (X2} 94 [T SN74168 €228 £2°1%
SN7447 i 04T e SN74166 3% £ oo
SN7a48 11ee ew  ees SN74174 2 220 210
SNT4S0 e18  o1e 012 SN74178 (e (15 (14
SNTaS| 01s o014 e12 SN74176 2% 14 023
SN7483 01S o014 e12 SN7OTY 2% tlew 0»
SN7434 018 eu4 o2 SNT4180 o0 110 (14
SN7460 oS 014 012 SN74181 1538 18 00 £4 78
SN7470 o 2 e SN74182 2o (SN ] (2R )
SN7472 oM e eu SN74184 B 025 e
SN74T} oM 03 e SN74190 e 1% f18s
SN747¢ 03 e o2 SN7419¢ e @188 g1
SN7475 045 o4y eu2 SN74192 (S L% (188
SN74% e o» om SN7419) e 18 U7
SN7480 067 864 038 SNT74194 27 f2e0  £13%
SN748] I N IR T I TR SN7419¢ £240 t1% U
SN7482 o8 ese  eas SN7419¢ (e i tie
SN7483 €10 008 95 SN74197 (M (17 fl1e
SN7484 £100 095 0% SN74198 55 (500 438
SN748% 13 o8 13 %0 3 40 SN74199 135-% 15 00 14 50
SN7486 32 el 0 %0
AOCK BOTTOM PRICES
LOGIC DTL 930 Series I.
LINEAR I.C.'s—FULL SPEC Type toe
G No. 1-24 2599 100 wp
Type No. 1-24 25-9% 100 up BP0 2o Mp 16y
8P201( —SI 201¢ 8p SBp - 4Sp ks o8 o Mp
BPIOIC —S1701C  e8p  SOp  4%p BEe N o BH 0D
BP702( —S1 702¢ 8p Sop  4Sp BESA e 1 e
BPI02—72702 S}y 4Sp  4op BP9 B 1 N
BP709-— 72709 Mp  Mp  dep e 3 1lp e
BPIOIP 1 A TOK Sep  Mp  dep APs4 Bp  Up e
BP710—72710 2y sep RPods 1Zp llp 10p
BPIII—p ATt asp  Op  eop el Bp p 22p
BP741—2741 75p  0p  SOp BESS 6sp 33p
WATON —p A703C WMp  ep  24p et A2 D R
TAA263— 0p e0p  SSp iySesss f~14 _‘57
TAA29)— sop % Top o hoed e 3%
TAAISQ 176p  158p  1S0p %08 hod 8p ISP
S.GS FAIO00 243 P90 p  3Sp
Devices may be mixed to qualify for

quuntity price | arger quantity  prices
on application (DTI 930 Senes oniy)

NUMERICAL INDICATOR TUBES

1 MODEL CD66 | GR116 | 3015F
-» - Minitron
Anode voltage (Vde) 170min 175min 3
H All  Indicators
Cathode Current (mA) 2-3 14 8 09 + Declranl
point. All side
Numerical Height (mm) | 18 18 [ ;l“mg_
ata for all
Tube Helght (mm) 47 33 22 e
' Tube Diameter (mm) 19 13 12 wide | OO request.
1.C. Driver Rec. BP41 or | BP41 or | BP47
141 141
‘ l I H }' PRICE EACH 6170 | m56 | £190

RTL MICROLOGIC CIRCUITS
Price each
Epoxy TO-Gcase 1-24 256-99 100 up
uL900 Buffer 8p 33p
ulL914 Dual 2ifp
gate 8p 33p
al923J-K fip-flop b&0p 47p 4bp

Date and Circuits Booklet for ICs
Prioe 7p.

Practical Electronics

DUAL IN LINE BOCKETS.
14 & 16 Lead Bocketa for use with

DUAL-IN-LINE I.C's. TWO Ranges

PROFERSIONAL &a NEW LOW COBT.

PROF. TYPE No. 1-24 25-99 100up.
27p

TS0 14 pin type 25p
T8O 18 ,, ,, 8p 82p 30p
LOW COBT No.

BPS 14 11p
BPS 16 12p

December 1972

BI-PAK DO IT AGAIN!
SOW ok 25w (RMS)

019, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

% Frequency Response 15Hz to ONLY

100,000—1dB. £3 .25p | ach

% Supply voltage 10-35
Volts.

% Load—a3, 4, 8 or 16 ohms.

% Distortion—better than ‘1% at
1KHz.
% Overall size 63mm x

% Signal to noise ratio 80dB. 105mm x 13mm.

Tailor made to the most stringent specifications using top quality componeats
and incorporating the latest solid state circuitry and ALBO waas concelved to fill
the need for all your A.F. amplification needs.
FULLY BUILT — TEBTED — GUARANTEED.

STABILISED POWER
MODULE SPM80

ATB80 s especialiy designed to power 2 of the ALSO
Amplifiers, up to 15 watt (r.m.e.) per channe! simul-
taneously. This module embodies the latest components
and circuit techniques Incorporating complete short
clrcuit protection. With the addition of the Mains Trans-
former MT80, the unit will provide outputs of up to 1-5
amps at 35 volta. Bize: 63mm x 105mm x 30mm.
These units enable you to buiid Audlo Bystems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications including:—Disco 8ystems, Public Address,
Intercom Units, etc. Handbook available, 10p P RlCE £2-95;

TRANSFORMER BMT80 £1.95 p. & p. 25p.

STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo pre-amplifier has been conceived from the latest circult tecnniques.
Designed for use with the AL50 power amplifler syatem, this quality made unit incorporates
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch filtera are features of the PA100,
which also has a STEREO/MONO sawitch, volume, balance and continuously variable
bass and treble controls.
SPECIFICATION
Frequency Response
Harmonic Distortion
Inputs : 1. Tape Head

20Hz — 20KHz + 1dB
better than 0-1%
1:26 mV into 50K QQ
2. Radjo, Tuner 35 mV into 50K
3. Magnetic P.U. 1-5 mV into 50K
All input voltages are for an cutput of 250mV. Tape and P.U. Inputs
equalised to RIAA curve within + 1d4B. from 20Hz to 20KHz.

Bass Control & 156dB at 20Hz
Treble Control + 15dB at 20KHz
Filters : Rumble (High Pass) 100Hz

o 8cratch (Low Pass) 8KHz
Bignal/Noise Ratio better than — 85dB
Input overload + 26dB
Bupply + 35 volts at 20mA
Dimensions 292mm x 82mm x

36
ONLYmIEﬂ'QS
SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1
SPM80, 1 BMTB0 & 1 PA100 ONLY £23-00 FREE p. & p.

All prices quoted in new pence Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

-PAK

P.O.BBOX 6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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YATES ELECTRONICS SIS, Tiease. | rost anp rackie

(FLITWICK) LTD.

Catalogue which contains data sheets for most of the

EL S T O \"" S T O R A G |3 DEP O T components listed will be sent free on request.
KEMPSTON 'HARDWILGK 9 ame ::Er:‘:-:::.o” SATURDAYS
BEDFORD
RESISTORS :gottuesg PFOLK:'SSTF!ROCOG{IAEITOR§ c196 sn;u;s .
W Iskra high stability carbon film—very low noise—capless construction. : uF, 0 u uF. 0-0033uF, 0-0047uF, 2{p. 0-0068uF, 0-01uF,
Mullard CR25 carbon film—very small body size 75 x 2.5mm. | Q°015uF, 0:022uF, 0033 F.'3p. 0-0470F, 0-068uF, O-1uF, 4p. O-1SuF, 6p. 022uF, Tip.
°/. ELECTROSIL TRS 0:32up e 47
RAS - P 160V: 0-01uF, oonsur 0:022,1F, 0-33uF, 0-047F, 0-068,F, 3p. 0'11:F 34p. O'ISuF 4p.
wires Tolagance R sl 199" 100+ 0-22uF, Sp. 0-33uF, 6p. 0-47uF, Tip. 0'68uF, Vip. 1-OuF, I3p
% J0-22M0 E2 4 0-8p | MULLARD POLYESTER CAPACITORS C280 SERIES
'g:ﬁ 3'3{‘“;:,?”"’ g} ,.;P °:P 250V P.C. mounting: 0-01uF, 0-015uF, 0.022uF, Ip. 0-033uF, 0-047uF, 0-068uF,
z 104" Thalm o 35 j o085 [ 31p. 0. 4. O-15uF, 0-22uF, Sp. 033k, 64p. 04TuF, Bip. O68LF. I1p. (-OuF. 13p.
o = . " .
H S 470-1Mg £12 ip 0.8p | |'S#F: 209 22uF, 2p.
10% ta-100 £12 op 5:5p

Quantity price applies for any selection. Ignore fractions on total order.
MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS

0-00) uF, 0-002uF, 0-005uF, 0-01uF, 0-02uF, 100pF to 10,000pF, 2p each.
DEVELOPMENT PACK He it ot [y M 4 WWUOpF, 1p
. F, F .

0-5 watt 5% Iskra resistors § off each value 470 to |MQ. 3. 0 04“ o 05;; o oqu o I“F e
E12 pack 325 resistors £2-40. €24 pack 650 resistors £4.70.

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p each.
POTENTIOMETERS (uF/V) 10/2-5, 40/2-S, 80/2-5, 160/2'5, 320/2'5, 500/2'5, 8/4, 32/4, 64/4, 125/4, 250/4,

400/4, 6:4/6°4,25/6:4, 50/6 4 IOOIG‘ 200/6 -4, 320 164, 4Il0 16/10, 31.’10 64/10, 125/10,

Carbon track 5k} to 2MQ, log or linear (log W, lin {W).

Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p. 200/10, 2-5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 1-6/25 . 12:£/25, 25725, 50/25,

4/25
80/25, 1/40, 4/40, B/40, 16/40, 32/40, 50/40, 0-64/64, 25/64 5/64 10/64, 20/64, 32/64,

SKXELETON PRESET POTENTIOMETERS
. . . MULLARD C437 SERIES
Linear: 100, 250, 5000 and decades to SM0. Horizontal or vertical P.C. | |00/40, 160/25, 250/16, 400/10, 640/64 900/4 1000/2°S, 9p. 100/64, 160/40, 250/25,

mounting (0'1 matrix). o 400/I6 640/10, 1250/4, 1000/6°4, 1600/2'S, 12p. 160/64, 250/40, 400/2'S, 64016,
Sub-miniature 0-1W, Sp each. Miniature 0-25W, ép each. 000/4. 1000/10, 1600/6-4, 2500/2-5, 15p. 250/64, 400/40. 640/25. 3200/4, 1000/16,
TRANSISTORS |eoo/|o, 2500/6-4, 4000/2.5, I8p.

ACI07 185p | BCIOB 10p | @FYSI 22p | OCP7I 40p | 2N3703 I2p

ACI26 12p | BCIO9 10p | BFYS52 22p | ORPI2 50p = 2N3704 I3p | ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.

ACI27 I2p | BCI47 10p | BSY 56 32p | 2N2369 l6p |
ACI28 12p | BCI48 13p | OC26 45p | 2N2646 60p | 2N3706 lip
ACI3l 12p | BCI49 13p | OC28 45p | 2N2926R 9p | 2N3707 {2p

~
z
w
=
o
&
».
o

(uF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.

ACI32 12p | BCIS7 13p OC35 45p | 2N29260 9p | 2N23708 10 CK PLUGS AND SOCKETS
ADI40 30p | BCI38 1lp | OC42 13p | IN2926v 9p | 2N1709 iip | VEROBOARD o5 1A .
AD!61 33p | BCIS9 13p | OC44 12p | 21N2926G 2IN3710 )Ip 2 0, 16 Standard screened  18p 2-5mm insulated 8p
ADIS2 36p | BDIII 7S5p | OC4S i2p Jop | IN37I1 Hip 1# x 33 Z‘P MP Standard insulated 12p 3:5mm insulated 8p
AFil4 20p 8DI132 7%p ocro 12p 2N3054 58p 21N4062 12p 3# Xg 1‘9 249 Stereo screened 35p 3-5mm screened 13p
AFIIS 20p BFI179 32p oc7) 12p IN3055 60 ZTX302 ISp 3* :Si 279 179 Standard socket i15p 2-5mm socket 8p
AFI16 20p | BFIBI 215p oc72 N3055 P TX500 ”i 3 75" 579 Stereo socket 18p 3-5mm socket ep
AFI17 20p | BFI94 18p 12p | IN3442 ZTX500 16p 17 XJ* e n*"
i SR B Sl | Lt |l i (P | pametues AR oCuET
B8Ci107 10p | BFYSO 12p OC82D I2p | 2N3702 13p | 40362 S8p 17 x3% (plain) — 60p | Plug 12p.  Sockat 8p.
17 %24 (plain) — 42p | 4 way screened cable, I5p/metre.
ZENER DIODES LINEAR 1.C.’s (D.I.L.) DIL Socket I4 | 24 x5 (plain)  — 12p | 6 way screened cable 22p/metre.
400mW 5%, 3-3VY to 30V, 18p. 709 50p 741, 30p and 16 pin. 16p [ 2} x 3} (plain) — lip
710 50p 748, 50p Pin insertion tool 52p 51p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
DIODES Pkt. 50 pins 20p 20p | 9V mains power supply. Same size as PP9 battery,
R!CTIFIER SIGNAL
1250V 1A 12p OABS Tp
BZVIO 8OOV 6A 15p OA90 Sp | THERMISTORS
B8ZY1) 200v 6A 20p OA9| Sp | VA1055S 15p; VAI066S 15p; VAI077 ISp; RS3 £).38.
1IN4001 50V 1A Tp OA202 Te
IN4004 400V 1A 8p IN4148 Sp | COMPACT CASSETTES—IN PLASTIC LIBRARY BOX
IN 4007 1000V 1A 12p BALlI4 8p | C90 65p C120 B8Sp.
LARGE (CAN) ELECTROLYTICS
BRUSHED ALUMINIUM PANELS {gOOu: 64V 7:9 i%ggu: ::x ;gp
i it D12 in = . 9 in = Tp. O0uF 40V 74p n p
12in x 6in =215p; 12in x 24in 10p; 9in x 2in Te. 25001F 50V s8p 4500uF 25V 68
2500uF 64V 80p 5000uF SOV £1-10
SLIDER POTENTIOMETERS 2B00uF 100V £3.00
B86mm x 9Imm x 16mm, length of track 59mm -
SINGLE 10k0), 25k, 50k0, 100k0, log or lin 40p | HIGH VOLTAGE TUBULAR CAPACITORS—I 000 VOLT
DUAL GANG 10k0 + 10k(), etc, log or lin 60p 0-0luF 1op Q47uF 13p 0-22uF 20p
Knob for above i2p 0-022;:F 12p 0 | uF 13p 0-47uF 22p
FRONT PANEL 65p
20 gauge panel 12in x 4in with stots cut for use with slider pots. POLYSTYRENE CAPACITORS {60V 24%,
Grey or matt black finish, complete with fixings for 4 pots. 10pF to 1,000pF E12 Series Values 4p each.

GUNTON ElEGTRﬂNlc £7 95 35, ° The new-style magazine
IGNITION KIT 1 for your greater enjoyment
READY BUILT UNIT lSp ; ; ¥
e NSAY RS £995 ; u of leisure listening
Patents Pending. 12 volt only—state pos. or ne[ earth.
Capacitive discharge ignition is recognised as being the most efficiont TOp name contributors . . .
system and will give you: . . .

Continual Peak-Tuned Performance Outstanding features and illustrations . . .
Up to 20% reduced fuel consumption . .
Easior All-weather Starting " Comprehenswe record reviews . . .
e P ig 2 Top Speed <> Special DIY audio features . . .
Increased Battery Life Gordon J. King writes on the TEAC AG7000tuner/amplifier. ..

Frederick Judd reviews the Marantz 1030 amplifier . . .

Elimination of Contact Breaker Burn 3
Y Purer Exhaust Gas Emussn:n q o e é t,(-. Coil
t include bsolutely everything for assembly: ase, ables, oi .
Clom:e:(:rs,s Sanllcon G:ease, etc. B page illustraced instructions cover Stan Kelly reviews the Mordaunt Short MS235loudspeaker ...
fitting of all types of tachometers. Call in for a workshop demonstration. P. Craddock Randall reports on Philips GP421 cartridge ...

B2 22 22

3652, (Many | fi tisfied . .
iy uiries please, or Phone 3 (P (i (et el Jeff Chandler writes on accessories for record care and
SCORPIO: Transformer £1-85 +25p P. & pP. P.C.B.65p +10p P. & P. record player maintenance.. .

Special interference filter 65p +10p P. :
PLUS Audionews ... Tapetalk... Audio Encyclopedia...
Dept. PE, ELECTRONICS DESIGN ASSOCIATES December issue OUT NOVEMBER 17 20p

82 BATH STREET, WALSALL WSsI 3DE
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Now vou caNn CATCH

with new electronic miracle

SHOALS OF BIG FISH
£2°50

special introductory
offer

First time marketed in England, this exciting electronic instrument the “Decoytronic’ is the

one responsible for starting the electronic fish-lure rage in the U.8.A. just recently.

Usex

ingenious double-action method of attracting all kinds of fish from hundreds and hundreds of

feet away . . . saltwater or freshwater.

Why this device is so fantastically successful i<
because it actually imilates the sound of wet insects mitling about the surfare.
waves spread out hundreds of feet in all directions.

These sonnd
Although this peculiar sonic frequency

won't sound like much to you— to all the fish in the area it's their dinner bell! But that’s

not all. .. electrol ence neon tubes ¢

for hundreds of feet around, at a frequency fish are unable to resist,
flickering glimmer far the noft phosphorescence glow given oft by Plankton . . .

delicacy of most fish!

reel ‘em in fast enough.

Self-contained batteries last ager— cost pence,

ly ficker intermiltently. penetrating the area
The fish niistake this
a favourite

All you do is switch on, lower into the water (it's completely water
resistant) allow around 5 minutes— then start reeling "emn in.

We'll bet you won't be able to
Kit of all parts

including special easy asa.b.c. directions only £2:50+ 2p P& P, (Parts available separately.)

BUILD 5 RADIO AND
ELECTRONIC PROJECTS
2 onwy £2°45

Amazing Radio Con-
struction set! Becoge
a radio expert for
£2-45. A complete
Home Radio
Courge. No ex-
perience needed.
Parts including
simple instructions  for
design. HNlustrated
step-by-step plans, all transistors,
loudspeaker, personal phone, knobs, screws,
etc., all you need. Presentation box 45p
oxtra as illus. (if required) (parts available
separately) no soldering necessary. Send
2246 + 20pp & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON

CUT8 OUT NOISE
POLLUTI1ION—

B800THES YOUR
NERVES! Don't
underestimate the

uses of this fantastic
new design-—the
RELAXATRON is
basically a pink noise
generator. Besider
being able to mask out
extraneous unwanted
sounds, it has other
very interesting properties. For instauce,
many people tind a rainstorm nysterfously
relaxing, a large part of this feeling of well-
being can be directly traced to the sound of
falling raindrops! —a well known type of

ONLY

£2-75

pink noise. 1F YOU WORK IN NOISY
OR DISTRACTING SiURROUNDINGSR
IF  YOU HAVE TROUBLE C(ON

CENTRATING, IF YOU FEEL TENSED,
UNABLE TO RELAX—then build this
fantastic Relaxatron. Once used you will
never want to be without it—TAKE IT
ANYWHERE. Uses standard PP3 batteries
(current used so sinall that battery life i
almost  shelf-life). CAN BE 1LY
BUILT BY ANYONE OVER 12 YEARS
OF AGE weing our unique, step-by-step,
fully  illustrated plans.  No  soldering
necesaary. All parts inclhuding case, a pair
of crystal phones. Components, nuts,
screws, wire, ete., no soldering.

& P. (Parts

available

2275 +
separately).

onuy £2°75

Theremiu.

like a magician.
produced, and with a litt
from ita musical value,

gatherings of friends, ete., where it attracts tiemendous interest,

of pleaaure to young and old.

its small size allows

f ple: Uses standard PP3 battery which
circuit, though fairly advanced ix simple to builil with our pictorial

ELECTRONIC ORGAN

ONLY
£3-25

confuse
ordinary
electric organs that
simply  blow  air
over  mouth-organ  type
reeds, ete, Fully tran-
sistorised. SELF-CONTAINED LOUD-
SPEAKER. #ifterrs separate keys span two
Sl octaves—play the ** Vellow Rose of Tezax',
Play “Sitent Night”, play **Awld Lang Syne",
ete. ete.  You have the thrill and exciterent
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED. Mo saldering
necessary, simple ax ABC to make. dnyour
orer nine years can build it easily in one
short evening following the fully iliustrated.
step-by-step. simple  instructions. N
25 4 26p p & p for Kit, including case,
nuts, screws, sinmple instructions, ete. Uses
standard battery (parts available separately),
Have all the pleasure of making it yenurself,
finish with an exciting gift for someone.

INGENIOUS ELECTRONIC
SLEEP IN ER

ONLY

£3-25

Can’t sleep at
nights P Do
you wake up in the night and can’t get off to
sleep agasin? Would yon like to be gently
soothed off to satisfying sleep every night?
Then build this ingenions electronic sleep
inducer. It even stops by itseli so you
don’t have to worry about it being on all
night! The loudspeaker produces soothing
audio-frequency  sounds,  continuously
repeated—but as time goes on the sound
gradually becotne less and less—until they
eventually cease altogether, the effect it hax

Don't
with

8

on people 1% amazingly very similar to
hypnosin, A control ix provided for adjust.
ing the length of tines, eto it transiator,

can be built by anyone over 12 years of age
in about two hours. No knowledge of
electronies or radio needed. Extremely
simple, easy-to-follow, step-by-step, fully
illustrated instructions included.  No solder-
ing necessary.  Works off standard batteries,

extremely economical.  Size onl n X 4tin
X ljin—take it anywhere, Kit includes
case, nuts,  wire, screws, etc. D

b
£3-25 + 25p P. & P. available

separately.)

(Parts

AMAZING MAGIC MUSIC BOX

make electronic music waving your hands about

Everyone's heard the weird, wonderfui, but
beautiful music used in Science Fietion Filmw,
Horrer Filig, ete. aleo o Radio & Televisjon.

Thix unearthly, verie music ix almost always produced by a little
known electronic device measuring only a few inches . . |
All you have to o is switch on your radio (almost any
type will do) and place the Theremin close by,
Theremin and proceed to wave your hands
i The

called a

v. Switeh on the
vaterionsly in the air
al sounds are then

Taost fantastic

> practive people can learn to play all the well known tune<,  Apart
it to be used to best advantage at parties,

Provides hours and hours

steages,  The 3 Transistor

tep-by-step plans.  No

soldgring necessary. Basily built in an hour or so nsing our special terminal board (Pat.
applied for). All parts including nuts. boits, case, ete.. ONLY £2:75 + 25p P. & I, (Parte

available separately.)

onLy £4-50

automatically again in a few seconds,
get bored!
glades. Provides countless hours of joy
battery lasts ages.

Actually whistles and warbles like a real liv
faithfuily reprodoces the Canary's magniti
leave it— whistling down scale for wime secomis, snddenly breaking mto a
delightful warble, then several secoials later shutting off for a second o1 two
People listen to the delightful «my all day and never
Relax, as the sweetest nerse-soothing bindsong takes von to feafv womls amd
yonng and old alike. i
Eaxily built in an honr or so with special pictorial step-by-step plan
No soldering necessary. AN parts including terminal board (Pat. applicd for), transfornaers,

INGENtoUs ELECTRONIC SINGING & WARBLING CANARY !

Canarn!
Pnt SO,

Miazing ciremtry
dust switeh on anil

only o <tart

loudspeaker, transistors, nuts, screws, wire, ete., plis case (which fitx wider cage—cage and

toy bird not supplied). ONLY £4-50 +

EXAMINE

Practical Electronics

p Py P
AT

{Part« available separately.)

HOME FOR 7T DAYS,

YOUR MONEY

CONCORD ELECTRONICS LTD. (PE12), 8 Westbourne Grove, London, W.2.
December 1972

The amazing

“photorron SOUND OPERATED FLASH

Take flash pictures at the exact instant of the bursting of a balloon.
A champagne cork leaving the bottle. The split second a hanimer
strikev a light bulb.  The mind boggles at the possibilities of the ’ Photo-
tron™ . .. the only limit is your imagination. Now that inexpensive
flash guns are on the market in yuanti it hax made possible, with
ting phatography effects, once
The duration of an electronically prodnced flaxh is
extremely brief and nonnally measured in Milliseconds.  Now, providing the camera shutter
18 left open in a dark or subduned light. it is the timing of the flash that determines what is
imprinted un the film—not necessarily anything done by the camera. As electronic flash
guns are tired by making a switched connection then 1t becomes obvious that one of the lalgs(
Silicon Contralled Relay's can be nsed. I we make this 8.C.R. operate by sound (with
variable sensitivity control for softflond sounds) some real “way out’ photography effects
can le captured forever on filln.  Easily built in a couple of hours or so, the "Photutron"Als
fully solid state, uses welf contained PP3 battery. Nu soldering necessary using our special
terminal board (Pat. applied for). Al parts inclading special pictorial step-by-step plans,
transistors, microphone, X.C.R.. potentiometers, switches, test lamp, case, nnts, screws, ete.,
etc., ONLY £4:50 + 25p P. & P, Made wup muxt be worth at leaxt £10. (Parts availahle

FIND BURIED TREASURE !

Eavesdrop on the exciting world
Transistorised Treasure Locator

of Aircraft Communications—
This fully portable transis-

V.H.F. AIRCRAFT BAND
‘CONVERTER ONLY £2 .85 torised 1etal locator detects

onLy £4-50

the help nf electronies the production of a wide variety of ex.

strictly limited to the professiondls.

listen in tv AIRLINES A
. and tracks down buried metal
PRIVAE’gE E ?,LHANES' JET- objects—it  signals  exact
ELANES gk ascsdtonlonfesciting location with Lol audible
crogs talk between pilots, ground sound  (no phones used)y—
approach control. airport tower. 00 Ops Gty o
Hear for yourself the disciplined “’}licll “ Hite insi(.lefnu e
L = voices Iuduu( tenseness on lalk nections  needed. FINDS
NE downs. Be with then when they GOLD SILVER. COINS.
have to take nerve ripping «ecisions in JEWE‘LLERY ARCHAEO:
emergencies—Tnne inlo the international LOGICAL PIECES, ETC. ETC
distress  frequency. Covers the aircraft Frtremely ”:m.“.'_;. tvili

frequeney band incluwding  HEATHROW .
GATWICK, LUTON, RINGWAY, PREST-
WICK, ETC. ETC. CLEAR AS A BELL, Thi«
fantastic fully transistorised instrument can
be buill by anyone over mine in under two

signal presence of certain
objects buried several
feet  below  ground!
No  knowledge of

A e SIDe (s il L e ONLY radio or  elec
Hhitrated | sinmpe instenctions 1ahe - yon  £285 fronies required.
ustrated  simple  instructions  tahe yon Can be buill with

atep-hy-step.  Uses standard PP3 battery,
AlL you do ix extend 1o aerial, place close
to any ordinary medinn wave radio (even
tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY £2-85 + zup
p & p for kit including case, nuts, serews
wire, ete. ete. (Parts available separately.)

TREASURE LOCATOR
MODULE

ONLY
£4-50

FULLY TRAN-
SISTORISED
METAL DETEC-
TOR MODULE.
Uses PP3 battery
and ‘phones.  Put it in acase,

serew a handle on and YOU
PORTABLE TREARURE

BASILY WORTH ABOUT £20!

vave in onr short reening by anybody from
nine years of age uprards. with the clear,
easy-to-follow, step-by-step, fully ilustrated
instructions  uses standand PP3 hattery.
oldering necessary.  Kit jncludes nuts,
W, wire, ete. ONLY £2-85 + 25p p & p.
(Sectional handie ax illustiated 85p extra.)
Parts available separately. Made up looks
worth £15!

SHORTWAVE TRANSISTOR

- onLy £2°T5

i Anyone fromn 9 years
up can follow the
step-hy-step,  easy
ABC, fully  illus-
rated instructions. No
soldering nece 76 stations
logued o 1od aerial in 30 mins—
Africa, USA, Switzerland. etc.
thitlls of  world  wide news,
vte.  Eavesdrop on unusual
b ses PP3 battery.  Size only

HAVE A
LOCATOR
Extremely

sensitive—penetrates through earth,
water, 5 ’

rock, ete.-

Russia,
Experience
sport, mnsic,
broadcasts.

3iu X 4din x I3in. Only £2-75 + 20p p & p.

RELICS, BERIED PIPEN,
ETC.  No sensitiv will detect certain
objects burjed SE AL FEET BELOW
GROUND! GIVES CLEAR SIGNAL ON

Kit ineludes cabinet, screws, instructions.

ONE COIN, £4:50 + 30p catr. for Kil. ute, (Parts available separately.)
(High quality Danish Stethoscope head-

phones £2-75 extra if required.)

UNIQUE RADIO FOR BEDROOM OR
| OFFICE Nreiniz===w<r ONLY £1-70

Tune in your favourite prograinies oi the news, or sport~ in the Office
or in yaur bediooni. Pses sensitive, germanium diode originally
evolved from Wartime radar. Never buy a battery. Never use
electricity.  Neve replace.  Covers  all  medium  waves. Clear
beautiful tone. Size 4{in x 2{in X T{in 1 beautiful case. ONLY
SEVEN CONNECTIONS AND IT'S WORKING. No soldeting necessars. CAN BE BUILT
ALMOST BLINDFOLD IN UNDER 15 MINUTES ! Ldeal for absolute beginner fron 8 years of
age upwards. SPECIAL PRICE TO CLEAR STOCKS OF COMPONENTS, ONLY £1-70 + 20p
P. & P. for all parts including beautifol case.  Geriuauiun semi-conductor, bining condensor,
personal phone, wire. mits, <crews, SIMPLE AS ABC INSTRUCTIONS (Part- availahle
separately).

“READ PEOPLE’S MINDS”’—TEST THEIR NERVES—BEAT THEM
AT CARDS, ETC. WITH THIS ASTONISHING

ELECTRONIC BRAIN BOX only £2-87

With this “Brain-hox™ you witl be able to perform mind-boygling
THE MIND READING DEVICE w11l niake people swear yun
spathic” powers, THE AMAZING CARD TRICK UNIT
11y s amd battes from one to siv people.  Fou
yuess” the Lo cards each person has selected at random from
«_pack they themselees shutfted. THE ELECTRONICS NERVES - .
TESTER put« yourfriendstoaverylively test. 1t gives out fail and Anish signals (the winner
i~ the person with low est number of fail signals).  Caw be adjusted frow the weakest to strongest
person.  THE ELECTRONIC MAZE testx the mental whility of the player because it uses
Peychology winh an electronic twist toit. You can change the maze pathnwaysin seconds to
prevent the maze becoming too stale after Jots of use. Completely zafe and foulproof,
Rize You can play all thexe ganiex and nore besiden after
building the hdering, yon get pictorial, easy # i
instenetions. L for all parts inchid
i i , Wire, nnts, screws, ete. Uses standand battery.  Presentation box
extraagillus. if reqel. (PARTS AVAILABLE SEPARAVTELY) FULL OPERATING DIREC-
TIONS WITH EACH OF THE PROJECTS.

REFUNDED IN FULL 11 NOT 1o0°,

DELIGHTED,

¥ a.n.-5.30 p.n),

1079
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SALE OF SURPLUS ELECTRONIC EQUIPMENT

The following items are available for immediate defivery
at very competitive prices—

SCANNING ALARM INDICATOR

Can be used for Automatlc Monitoring of Atl Types of Teat

Points (Up to 25)
Incorporates. Auto and Manual Facilllies
Hluminated Digital input Identification
Doubie Pole Gold Piated Contacts on Uni-
selectors

Unlts Supplied Untested Less indicating Meter Price £25 00

Carriage and Insurance (U K only) £1 50

DOSIMETER CHARGING UNIT TYPE 200

PORTABLE INSTRUMENTS USED TO CHARGE QUARTZ FIBRE TYPE POCKET
DOSIMETER TO ZERQO. SUITABLE FOR USE WITH

STANDARD TYPES OF QUARTZ FIBRE DOSIMETERS
HAVING A MAXIMUM OUTSIDE CHARGING END
DIAMETER OF 0-805IN. TELEPHONE TYPE A.C. AND
GENERATOR. THE OUTPUT OF WHICH 1S RECTIFIED
AND CHARGES UP A RESERVOIR CAPACITORTO A MAXI-
MUM POTENTIAL OF ABOUT 300 VOLTS D C. SUPPLIED
LESS GENERATOR HANDLES PRICE £1 50. P & P 20p

SEALED RELAYS (NATD APPROVED)

GEC 4 pote c/o 24V 670 ohm. GEC 2 pole on/oft 24V 670 ohm GEC 2 pote c/o
65V 5.000 ohm. STC 2 pole c/0 12V 170 chm
Price sach 7Sp. P. & P 10p

PC102 Supply vollage 220-250V a.c. Output volteges
21 Volts d.c. at 30MA
21 Volts a c. at 540MA

NEWMARKET TRANSISTORS

NKT 12329 NKT218
NKT221

NKT10519 NKT217

~"MEXICO &
E

: 4:A|'l:- AGCOMP Newmi i | d

WHATRADIO PRICED ATUNDER £120 |

GIVES YOU SUCH AVARIED CHOICE
OF TRANSMISSIONS 2
8 WAVEBANDS CASH i + 50p P. & P. or £14-50
The most exciting radio DR ! |[dep. + 50p P. & P.and 6]
ever! | dmonths at £7 (£56:50).

Picks up ALL THE USUAL BBC Programmes % All the new local radio
stations % Continental % World-wide transmissions % Pop Pirates
% Radio Hams % Aircraft % Shipping % Police % Taxis w RAC % AA
% Fire Brigade % TV Sound % Ambulances and 1,000s morea.

THE BEST PORTABLE RADIO EVER MADE! We think so. What radio
priced at under £120 gives you such a varied choice of transmissions? As well as
the standard long and medium wavebands it has three short wave bands (includ-
ing the Marine and Trawler Band) AND NO LESS THAN THREE VHF
BANDS, truly a complete WORLD-WIDE communications Receiver. JUST
THINK! one minute you can be listening to your favourite BBC programme and
then—at the flick of a switch—you can tune into the control tower and hear a
" crippled airliner '’ being talked down to safety. Or listen to the trawlers
and ocean-going liners—Eavesdrop on the taxi-cabs, fire brigades, ambulances,
AA, RAC and 100s of other RT mobiles—even your local police!! Extensive
shor(wave coverage can give you Australia, Pakistan, Luxembourg, North America,
Far East, etc., etc., you name it—it gets u' Manufactured by one of the world's
Iead-ng specialists 1n communications and TV equipment, each set carries a
FULL AR WRITTEN GUARANTEE., Beautifully finished in Teak
Wood and Suinless Steel—will add distinction to any living-room. Completely
por(able 12in % 9in x 4in, using standard batteries—or can be plugged directly
into mains. |4 transistors, 6 diodes, | thermistor, internal ferrite rod
aerial PLUS two external-telescopic antenna—with sockers for additional
aerials. Complete with beat frequency oscillator for the real enthusiast or
car aerials. Automatic Drift-Free Reception. Tone control. Fine squelch control.
Hi-Fidelity earphone for private listening, local DX switch. FREQUENCIES:
Long W 150-350 Kcs. Medium W 540-1605 Kcs. Marine |-6-4 Mcs. Shorc W
3:7-9 Mcs. Short W2 9-22 Mcs. FM (VHF) B8-108 Mcs. Aircraft (VHF) 108-136
Mcs. Public Service (VHF) 148-174 Mcs. THE ULTIMATE in communications
receivers—used by professionals and amateur enthusiasts all over the world.
INSTANT CASH REFUND if not overwhelmed by the superb tone clarity and
performance range.

Note: Ministry of Posts and Telecommunications state that a liceuce not gemerally
available to the publicis required for the reception of Aireraft, Fire-brigade, 8hipping, etc.

SCIENTIFIC AND TECHNICAL (PE12).
507-511 LONDON ROAD, WESTCLIFF, ESSEX

8.T.C. RELAYS —BRAND NEW
g NOMINAL COon
CONTACT €Ol RESISTANCE | PRICE
FORM VOLTAGE (OHMS) EACH
250 ARO | 4 CHANGEOVER 6V dc 52 £0-68
4 CHANGEOVER | 48V d.c 2,500 £0- 68

TYPE FORM VOLTAGE CURRENT
10A at 440V a.c
10A at 440V a.c

SL7222212 3 Pole on/oft 12V a.c
SL7622715 2 Pole C/O 220V ac

CONTACT COIL SWITCHING l

CONTACT CoIL coIL

TYI FORM VOLTAGE | RESISTANCE
Single Pole /O 6V d.c 140 ohm
Single Pole C/O | 12V d.c 350 ohm
Single Pole &/O | 18V d.c 875 ohm

UNISELECTOR SWITCHES
6 bank 25 way 75 coil 50V d.c operation
Mounted on Modular Type Chasals with front
panel containing 20 illuminated Push Burton
Switches Completely wired for opseration
Price £18
P &P £0 55

AUTOMATIC CYCLER UNIT

This unit generates stepping pulses (50V d.c ) at intervals of 6 puises per min
10 120 pulses per min.—continuously variable. Can be used for Automatic
Stepping of one or more unissiector switches shown above Price €12 50

P &P £0-45

NEWMARKET PACKAGED AUDIO AMPLIFIER

PC1 150mW Audio Amplifier Price £1 00 each. P & P £0-10

PC10 Magnetic replay head amplitiar supplyvoluqe DVd ¢ Inputimpedance 150
ce £0-80 sach P & P £0-10

WE HAVE A LARGE RANGE OF CAPACITORS POST & PACKING OVER {2—FREE. OVER

AND RESISTORS. PLEASE SEND A STAMPED £1 AND UNDER £2—15p. UNDER f1—10p

AND ADDRESSED FOOLSCAP ENVELOPE UNLESS SPECIFICALLY MENTIONED.
FOR YOUR CATALOGUE P. & P. UK. ONLY

JAMES SCOTT (ELECTRONIC ENGINEERING) LIMITED
CARNTYNE INDUSTRIAL ESTATE, GLASGOW G32 6AB
TEL: 041-778 4208

1080

PCB’s and KITS

For Designs Published in P.E.
All PCB's Fibreglass, Drilled, Roller-Tinned
(Circuit and assembly notes free with each PCB)

AURORA—Multichannel Sound Controlled Light

Designer Approved PCB’s and Kits

5/C's (excl. SCR's), R’s, C's, Pots, Cores. 8 Ch £17-75, ¢ Ch. £10-15

Power Supply (will supply 8 channeis), £2.8

PCB (44in x {lin) holds Pre-amp and 4 chans. incl. pots, £2-35

PCB (4}in x 64in) holds PSU, Sync. Gen., 8 cores, 8 SCR’s, £1-35
CALLERCORD—Automatic Answering Machine

Designer Approved PCB and Kits

$/C’s, R's, C's Pots, Switches, Relays, T/former, £12.15

PCB (4m x 7%in) also holds edge-conns. and refays, £1.50

Parrot Tape Recorder, £6-95
DIGI-CAL—Details of PCB’s on request
DOOR BELL YODELLER

S/C's, R's, C’s, Pots, £4-20; PCB (3in - 3iin), 90p
ELECTRONIC PIANO—De(auIs of PCB’s on request.

GEMINI| PRE-AMP (Stereo set)

S/C's, C's, Pots, Maka-Sw's, {W 2% MO R's, £13-45 (with W

5% CF R's, £10-75)

PCB (34in x 10%in) Stereo. Also holds Pots and Maka-Sw's, £2-10
GEMINI MAIN AMP (30W per Channel)

PCB (34in x 54in) Stereo, £1.40, R’s, C's, Pots (Sterec), £4-30
GEMINI POWER SUPPLY—PCB (2in » 4in) 75p, R’s, C's, Pot, £3-70
GEMINI STEREO TUNER—PCB (43in x 10in) as published, £1-80
LOGICAL RADIO CONTROL—PCB's as published, 60p each
MODEL SERVO CONTROL—PCRB's as published

Servo-amps A and B, 60p each. Servo-amp C and Fail Safe, 50p each
MICROPHONE MIXER (Apr|l 1969)

S/C's, R's, C's, Pots, £2.90, PCB (3}in » 4{in) also holds pots, £1-20
PHOTOPRINT PROCESS UNIT

$/C’s SCR, LDR R’s, C's Pots, Relay, Sw's, T/former, £7-60

PCB {3%in > Sim) also holds Pots, Relay, Keyswitch, £1:20
SCORPIO CAR IGNITION—PCB as published, 95p )

TAPE NOISE LIMITER—S/C's, R’s, C's, Pot, PCB (le\ 3in) €220

Regulated PSU with PCB (14" x 2"} will feed 2 units £3-21
ULTRASONIC TRANSMITTER-RECEIVER—Dual PCB (27547

75p. s, C’s Pot, S/C's (excl. Transducers) £2:20
VERSATILE LIGHT EFFECTS UNIT—One Ch, Sound to Light

S/C’s (excl. SCR), R's, C's, Pots, T/formers, Keyswitch, £8-85

PCB (5}in x 5}in) also holds Pots, Sw, T/former (T/T7), £1-50

Other designs and PCB's available. S.A.E. for list.
U.K. orders 10p P & P. OVERSEAS P & P at cost

PHONOSONICS

DEPT. PE12, 25 KENTISH ROA%, BLEYLVEDERE, KENT. MAIL ORDER
N
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NPT ELECTROVALU

e gl Electronic Component
WHEN YOU BUY FROM US Specialists

Wide range. Up to date. Brand new ni f SOLDER
TRANSISTORS —no ’seconds’ or surplus. Highest M"“tron SOLDERSTAT IRONS
quality and reliability. As appointed distributors for well-known Elremco-
DIGITAI =T

P 2 Wolf "Solderstat™” irons, we offer this model HMS in
}g;;;g gg: AF139 .. 0-33 lNP 16 or 24 watt, a.c. mains, net £ ' ,87

g AF239 ° 0-36 = .
2N2646 0-37 BC107 .. . .. 013 - | 3 INFINITELY VARIABLE ;TEMPERATURE
gggggg g~gg gg}gg . - . 2-12 P 8eg- CONTROLLED SOLDER IRON £9'20

- 5 . . com-
23703 oo BC148 s andarg § DE-SOLDER BRAID
2. 4 H BC177 . power . Per 61t length, net 50p.
2N3819 | 0-25 BOIS4L u’f 3 trom ) & z
gg:ggg o-ig BC212L. Jlament e—1t Smm o NIPPIBOARDS

a 0- ive

2N4443 0-88 heigght plus decimal point. A useful board for clrcuit building.
2N5062 .. 0-42 ent 8mA from 5V d.c. per Type 1A. 8ingle basic pattern 2:2” < 1-77, 15p.
2N 5088 0-46 {ited number of alphabetical Type 2A, Two ptos. side by side, 28p.
2N5192 0-~ ilable. In 16 lead DIL case Type 2A8. Dual channel, 28p.
oN5195 .. r £7 Tyne 3A. 3 ptns. side by side, 36p.
9N5457 | —— - £ Ty “dAB. Dual channel, 2 above 2, 44p.
40361 - “s¢rs in atock up o0 10 patterm
40362 | -
T SUBLICATIONS
40669 istor Equivalents, 40p. Handbook
AC198 ~ ~=uits (H. Ness), 40p. Radio &
AD142 jodes & .data walil chart, 18p.
AD149 .. & Tables, 20p. (Add 3p
AD161 }' Lought separately.)

AD162

/ T

‘ i These prices
RESIST y % v 7‘7a3reneth I
Iit’s more , Alm o

475) .. 48p

Code Power

- 476) .. 4Bp
than just B
C 1/9W o1 7380 . 33
5 o a catalogue— it O
MO 1w 29 No.6 |/ . aam(r401a) | 128
wW 1w 109, Cata‘OQlJe 2
w8 r L L0 I o
Godeu: € = carbon \ o=t you a 25[) 5 f.;:g
WW = wi— / .
e | REFUND VOUCHER %

decades. E247

180
and their decades. th t
L N A with it! . WS
of resistor order.) \ /‘7'4;!‘;3) 174

The Elect lue Catal No. 6 (4th printing—96 is h a manual of valuabl {47
Bk"“‘Nn‘Al}ﬁ e Electrovalue ~atalogue No ( printing pages) is as muc manual of valuable hI- LINEAR I.C.s

technical information as it is a comprehensive, up-to-date catalogue of semiconductors,
709C/56, TOS 38p.

A&;:llf:l:;;a) comPone.nts, accessories, maten:al_s. tools, etc. All items ar_eAbrand.new and to makers /5, TOG 42p.

special cs * specifications. Prices are competitive, there are attractive additional discounts offered. and & = —

10 watt R now we include a refund voucher for 25p available for spending on orders for £5 or more. ﬂ .“)METERS
b !i Send 25p for latest Electrovalue Catalogue now, post free. 4 \ong spindles.

ey N\ @ Hundreds of today’s most wanted @ Resistors and capacitors in very wide \2p; Single

finish with ino. transistors with data and outlines ranges i, §ADE Linesr

e erees ® Diodes, thyristors and tri-acs fully ' gank 47kQ to

o) " & Si t 22k (2, 47k Q, 1M Q

ﬁ‘f{"f{fg\“L detailed K, Siemens pot cores 12p. Any type with

34-400V, 80p. | A 88n @ 1.C’s plus schematics, theoretical @ Connectors, switches. relays § IR & G

CARBON SEeE ﬁé_ and cennection diagrams ‘ - ‘ 1 260

3 q TS, 1 s, etc. - fibination o .21
Small high quality. ty: . @ Slideand rotary potentiometers, @ Transformers. solder iren -t b T B,
¢ . . P v X » . -

470K, 1M, 2M2, oM, knobs. plates. etc. @ S-Dec, T-Dec, mounting N

mounting, 5p each. B hoards Dh TS

ZENER DIODES 5% fu ) ARSI £15

27V 10 36V, 1p each: o By @ Technical handhooks ; 15, Nodistount on items marked

1:5W: 47V to 75V, 48p each. “Meration without notice.

Clip to increase 1-5W rating to 3 Wa, |(ty s, P~ - MAmBne -l

»

MINIATURE TOGGLE SWITCHES o g ¢ « AND PACKING
2A/250Y. DP/DT, 48p. & A FRE: ess otherwise stated. Handling surcharge
MAINLINE AMPLIFIER KIT! . '40p on 1 ordera under £2. Overseas orders: carr.
70 watt power amp module kit, £12.80 net. 1 Air “0.01 ,)i,i(.l _pa3s; wud insuvance charged at cost U.8.A. CUSTOMERS are
supply kit, £6-50 net. = 0-05 mh 4 s - ’ ~ited to contact ELECTROVALUE AMERICA, P.O.
0-068; 0-082; 0-1; 0-12; 0-15 each 4p. 27, Swarthmore. PA 19081.
0-18; 0-22 each p.
SIOES APPEARING IN THIS ADVERTISEMENT ARE | 07 055 “6p: 0 50: 7p: 0-47: 8p: 0.56; 10p: 068: 1lp; | ENQUIRIES FROM TRADE AND OTHER LARGE

SUBJECT TO ALTERATION WITHOUT NOTICE. 1.F 18p. : QUANTITY BUYERS INVITED.

. : (Dept. PE 12) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
ELECTRO ALU Hours:9-—5.30. Sat. 1 p.m. Tel.: Egham 3603 (STD 0784-3). Telex 264475
ELECTROVALUE LTD.—AK INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1965
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PLASTIC STORAGE DRAWERS

Newest, neatest S SIZES

system ever ALL INTERLOCK
devised for storing small

parts and components :

resistors, capacltors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.

Transparent plastic drawers have label slots/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !

SINGLE UNITS (ID) (Sins
lins). £1-35 DOZEN.
DOUBLE UNITS (2D) (Sins - 4ins ~
2}ins) £2-25 DOZEN.

TREBLE (3D) £2-35 for 8.

DOUBLE TREBLE 2drawers, inoneouter
case (6D2), £3-65 for 8, EXTRA LARGE
SIZE (6D1) £330 for 8,

PLUS QUANTITY DISCOUNTS !
Orders £5 and over DEDUCT 5% in the £
Orders £10 and over DEDUCT 719, in the £
Orders £20 and over DEDUCT 10%; in the £
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £5. Orders £5 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
LL PRICES TAX PA

(Dept.PE12) 124 Cricklewood

Broadway, London, N.W.2

Tel. 01-450 4844

2tins =

BELLING LEE INSULATED TERMINALS. Red or
Black, 5 amp. max. 10p pair, pp 3ip
BERCOSTAT WIREWOUND RHEOSTAT. 50 voit,
800 () 25 watts, 2° dia. 25p. pp Tip.
FINNED ALUMINIUM HEATSINK 9° x 11*, Ready
Drilled. 20p, pp 6ip
SMITHS CIRCULAR TAPE POSITION INDICATORS
Resetable, 50p, pp 5p-
@.E.C. 5 AMP 240 VOLT A.C. CIRCUIT BREAKER.
76p, pp 10¢p.
SUB MIN CROC CLIPS. Red or Black, insulated 4p.
Min. quantity, 8 pp. 3§p.
GARRARD MAG TAPE DECKS: 1}ips, 50v solenoid
operated brakes etc., Mains voltage motors £7:60
each, pp £1-23.
44~ PLANNAIR FANS. Complete, capacitor, ex-
equip. 2,800 r.p.m. £3.50, pp 40p.
ELECTRIC MOTORS, HOOVER OR CROMPTON
PARKINSON. ©250v. Single Phase A.C.
thp. 1,440 rpun. £3.25 pp £1-00
t hp. 1,425 r.p.m. or 2,800 r.p.m. $8-78
pp £1-25
i hp. 1,440 r.p.m. £2-26 pp 75p

AUDIO CONNECTORS

3 pin 1w Plug . aa .. 18p each
5 pin Din Pluy A type, B type .. 18p .
2 pin Din 8peaker Plugfsocket .. l0p o,
3 pin DIn Line Bocket .. .o 18 .
3-6min Jack Plug Screened .. .. 1op ,,
Btandard Jack Plug .. .. 1op .
Bereened Standard Jack Plugs .. 18p ,,
Stereo Jack I'lug . . .. 18p
Screcned Htereo Jack Plug . .. 18p ,,

Phono Plugs: Red or Black 8p each.
pp on above items 3§p.

MAINS NEONS.
Red or Green. Bize: §* x 13" 16p, pp 3¢p.

LEVER ACTION P.0.1000 TYPE SWITCHES,
Lock 4-pole changeover 15p, pp 3{p. {(ex-equip.)
Lock 2 Pole Changeover 10p pp 3{p. (ex-equip.)
AUDIO LEADS

Screened Phono Leads 467 long, 18p

3.6 mm JACK/3 $mm JACK 7' 6° long 40p

5-Pin Din A Type, 6-PIN A TYPE. Approx §’ long
70p. pp above items 5¢p.

MULLARD & MALLORY SCREW TERMINAL

[4:STATION INTERCOM

£7°25

Solve yeur communica-
tion problems with this
4-Station Transistor Intercom system (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call'talk/listen from Master to Subs and '
Subs to Master. Ideally =uitable fcr Business, Sur-
gery, Bchools, Hogpital, Office and llome.  Operates
on one 9V battery. On'off «sniteh. Veolume control.
Complete with 3 connecting wires cach 66ft. and
other accessori P& P d0p.
MAINS INTERCOM

No batteries —no wires. Just plug in the mains for
instant two-way, lowl and clear comnmunication.
On/oft awitch and volume control with lock system.
Price £12-40. P. & P. 55p extra.

INTERCOM,/BABY ALARM

/

Ny ‘n/t’?
. =" e £3 35
Yanic as 4-Station Intercomn for two-way instant

communication. Ideal as Baby Alarm and Door
Phone. Complete with 66{t. connecting  wire.
Battery 14p. P. & P. 25p.

& ‘
T ] 29
’ / Why not boost
business  effi-
ciency with this mcrednble De-Luxe Telephone Ampli-
fier, Take down long telephone messages or converse
without holding the handsct. A useful oftice aid. On/
off switch, Volunie control. Battery 14p extra. P. & P.
22p.  Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/1)

169 KENSINGTON HIGH STREET, LONDON, W.8

CAPACITORS 4,500 ut 64v. 7,100 uf 40v, 50p cach.
20,000 30+, 23,000 25v, 33,000 15v, 30p each pp 10p.

MULLARD FULLWAVE RECTIFIERS

Vury ‘I'he Sfl’engfh 4Ry 15 ainp. T5p pb Rip.
BELLING LEE 15 amp in-line rubber covered ]
of Your llghtlng w"" u interference suppressor 25p pp 8p. T RA N s F O RM‘ E Rs
RUBBER 8 PIN § AMP NON REVERSIBLE CABLE DOUG!i;So G;iAleAtNTEED
CONNECTORS 20p pp 5ip. . 724 Volts
Qutput V. & Amps.  Ref. No. Price P. & P.
SOLENOIDS 12 VOLT PULL ACTION 12Vx2 230 mAx? MTILLUS*t . 2091 9p
2°Xx 17 x 3" 40p pp 8p. 12V X2 500mAxz2 MT213 CT*t . . £0-87 13p
SIEMENS MINIATURE RELAY. Double pole FESH Baese L [ s (PR 1
§ AL 12V x2 2Ax? MT 18 AT . 22:04 30
changeover dust cover/base 48v 2500 50p pp 5p new. 12V 2 3AX2 MT 70 AT | 2959 32:’;
OMRON MEK2 MIDGET POWER RELAY. 12v DT P2V X2 4AXx2 MT 108 AT . £292 33p
Double pole Changeover. New. 70p pp 0p. 12V X2 JAX2 MT 72 AT . £333 34p
STC MINIATURE RELAY 280{) Persper Cover 30 volts. All tapped at 0-12-15-20-24-30V
) 6-15v new, 35p pp 5p. Uu'f- Ref. No Price P.P. Out- Ref. No. Price P.T'.
pu put
GARDNER’S POTTED TRANSFORMER 0-250v Amps. £ Am;]w. £
Input: 18v 500m/n 50v 150 mfa, 6v 250 m{a Output. 500 m.A MT L12 ¢T3 1.12 15p 3A MT 20 AT 2-64 32p
. & Bize 3° x 24" x 2}, £1-00, pp 20p. Ex equip tested. 1A MT 79 AT! 1585 29p 44 MT 21 AT 38-10 40p
2A  MT 3 AT 223 3up 54 MT 51 AT 431 42p

TELESCOPIC AERIALS
Chromed 7° closed 28° extended 6 section ball 80 volts. All tapped at 0-19-25-33-40-50V
jointed base 23p pp 8p new. 500 m.A MT 102 AT? 145 24p 3A MT 105 AT 301 41p
1A MT 103 AT 200 32p 44 MT 108 AT 808 4lp
ﬁﬂ[{hl:/lg‘zr lﬂgu‘"lso“gmu'rxonsl in lpl;ullg 2A  MT 104 AT 310 32p 6.4 MT 107 AT 747 50p
369 bn Bp. quip. size approx. 1§"x1"x 60 Volts. Al tapped at 0-24-30-40-48-60V
500 mA AMT 124 AT: 148 21p 2A MT 127 AT 318 41p
PRINTED CIRCUIT BOARD/19 ACY 19’ 10 0A200 1A MT 126 AT 224 28p 34 MT 125 AT 4.59 41p
Diodes: 1 reed relay: 1 AZ 229 zenner asa. capacitor/ AUTO-WOUND RANGE

" resistors. Power aupply 22v 250 mfA DC. Output 3 e < e B >
WM s I ol £ f,’.‘,’l‘peu’t Winding tapped at  Ref. No.  Price . & P

X X TOGGLE SWITCHES. Single pole Double Throw 20 VA 0-115-210-240 MT 113 CT £080 15p
The DIMMASWITCH is an attractive and effic- ex-equip. new condition. 50p dsz. pp 13p. 5 VA "o MT 64 AT £172 30p
150 VA 0-115-200-220-240 MT 4 AT £2:18 31p

ient dimmer unit which fits in place of the normal

PAINTON PLUG SOCKETS Type 159 serles working 200 VA MT 65 AT £800 32p

light switch and is connected up in exactly the voltage 350v AC/DC current max. 3 amp AC/DC 400 V. Output at 50 HZ. Ref. IT3 AT Price P. & P.
same way. The white mounting plate of the lein pl\ég & “fd\ihﬂ 80p [i‘p 6p. 15 pin plug & socket C- g Ignition ayatem by R. M. Marston £2-26 29p

! . 31 WAY PLUG & - B
pmm}swnc: Imatches'lm;'dern_ :Ie:tr;’c'ﬁ;- D W L RARIET O3 ks, (FEL ":‘) EQUIPHMENT RANGE
tings. Two models are available, with the bright Hec, utput (r.m.8.) Ret. No. Price P. & I
chrome knob controlling up to 300 w or 600 w CASHIWITHIORDERIFLEASE 3_0_9 v ';’33 ,‘:1‘2 §{¥ 2?3 tg:: 23.'8{’ 2"
of all lights except fluorescents at mains voltages 12-0-12° 50 mA MT 210 C3*t 2081 82

MT 211 C3*t 2091 8p

F I E L D 20-0-20 30 mA
0-20x 2 300x2 MT 214 CT*¢ 2121 ldp
0-8-9x2 500 mA x2  MT 207 CT*t £148 20p
E L E CT R I c 0-15-20x2 500 mAx? MT 205 AT*: 2212 29p
0-15-27%x2 500 mA x2  MT 203 AT* 2245 29p
0-15-27x2 1A x2 MT 204 AT® £342 30p
LIM ITED 10-12-0-12-20 700 mA (d.c.) MT 221 AT* 21-11 25p
AT indicates open universal fixing with tags; CT is
3 Shenley Road,
tapped 240V Primary; { Primary tapped at 210-240V;
1 ULVER HOUSE 19 K|NG STREET BorehamWOOdl Herts' other Primaries tapped at 200-220-240V. i
’ Adi t El il . Qver 200 types in stock through agents or direct. Send for
CHESTER CH1 2AH Tel. 0244-25883 GBS (2R LLE NG 1o s,
Tel: 01-953 6009. !

open U-clamp fixing with tage; CS is open U-clamp
As supplied to H.M. Government Departments .

from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:
600 Watt—£3-20. Kit Form £2-70
300 Watt—£2-70. Kit Form £2-20
All plus 10p post and packing.
-~ Please send C.W.O, to:—

DEXTER & COMPANY

Axing with P.C. spills; *with interwinding screen; t un-

DOUGLAS ELECTRONICS INDUSTRIES LTD.
(Dept. MO. 81), Thames Street, LOUTH, Lincs.
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BlI-PRE-PAK

COMPLETE TELEPHONES
N CATALOGUE
FREE “L%

= EX. G.P.O. NORMAL
A HOUSEHOLD TYPE

OUR YERY POPULAR 3p TRANSISTORS
TYPE A" PNP Silicon alloy, TO-5 can.

TYPE “'B' PNP Siticon, plastic encapsulation,
TYPE "E"' PNP Germanium AF or RF.

ONLY 95P TYPE "F"” NPN Silicon plastic encapsulation. é ;Eé?lillsg;‘osns'
POST & PACKING 35p EACH FULLY TESTED AND MARKED F,}?Sg,imu
TELEPHONE DIALS SEMICONDUCTORS . CIIJ'{‘I:.UITS'
£p | F PRE-PAK
Sandard bost Offce oype Acto? ofs ocimo ofs LIsTs
Guaranteed in working order. -
ONLY 30p Adm shodd eh
POST & PACKING 15p A%n gg %z:g&; 8;‘1,
A N 5
8C140 o1 | INdairET o RELAYS FOR
TESTED AND GUARANTEED PAKS aCHs) e e g 8 VARIOUS TYPES £]
B2 4 Photo Cells, Sun Batteries. 0 BCI07 010 P. & P. 25
031005V, 05¢2mA S0P A 010 | Pow : o w0
BT A TG00 P e e 50 BC 169 013 | O™ oo
. amp. plastic o ¥
B8i |0 Reed Switches, mixed types 3F194 0-15 | OC23 025 INTEGRATED CIRCUITS
large and small 50p BE274 928 gc2s o023 [-12 1325 26-50
Mi i A . . H Clocked Flip Flop, BMC931 20p 18p I6p
899 200 e O by weighe 50p BSv28 o2 | 028 0130 Ex. 2/4-input Buffer, BMC932 12p lip 10p
H4 250 Mixed Resistors. Approx. 50 BSY27 013 | OC36 0.37 ﬂ“'"l"“‘ei"pa"d"' gngggi :%p ”p :gp
quantity counted by weight JUP 8sy2e 0-13 | ADI49 0.35 Hex. Inverter, BMC935 I2p I1p 10p
H7 40 Wirewound Resistors. Mixed 0 8sSY29 0-13 | AUYIO 075 Hex. Inverter, BMC936 12p l1p 10p
types and values 5 P BSY95A 0-10 | 25034 025 Hex. Inverter, BMC937 I12p 1ip 10p
H40 20 BEY 502, 2N6%, 2N1613, . g 88} 8::; 2N30S5 0-40 Decade Counter, BMC938 25p 23p 21p
NPN Silicon uncoded TO-5 P OC4s 0.10 | Diodes Div. by 16 Counter, BMC939 25p 23p 2p
S T | RS T | e A
hoto Transistor oC72 0-10 | OA9s 0.07 Type D Flip Fiop, BMC942 20p 18p I6p
H28 20 OC20011:2/3 PNP Silicon g ocsl| 013 | 5A79 0.07 Ex. 2/4-input Power, BMCS44 12p 1ip 10p
uncoded TO-5 can P ocsID 0-13 | Suel 0.07 Clocked Flip Flop, ~ BMC945 20p 18p 16p
o 20 wamos, sop MRS, gt o oo MW cuinone S8 w
Mixed Volt 68-43 N ocke. ip Flop, p p 16p
e OCI40 O || ] 208 Quad Inverter, BMC949 12p Iip 10p

H35 [QQ Mixed Diodes, Germ. Gold sop

bonded, etc. Marked and Pulsed Trig. Binary, BMC950 20p 18p I16p

Monostable Multivib., BMC951 25p 23p 2lp

Unmarked 4
Dual J/K Flip Flop, BMC953 20p 18p 16p
RERg3 05 ordieadhlisansistors) 50p POWER TRANSISTOR Dual J/K Flip Flop, ~ BMC955 20p 18p 16p
_ NPN Siticon Planar types ' Dual J/K Fiip Flop,  BMC956 20p 18p I6p
H39 | Incegraced circuits 6 gates _§Qp PRICE BREAKTHROUGH! Quad. 2-inpuc Power, BMC958 12p 11p {0p
BMC 962. 4 flip flops BMC 945 2/4-input Gate, BMC9%| 12p Ilp 10p

Plastic Cased Silicon Power Transistors of 3/3-input NAND Gate, BMC962 11p 10p 95

. umgmxzo unr:TTEsTED I:ACKS ?&’S‘an‘iﬁé?« ty?eswaxﬁ ‘:335 :voa”:ﬁ‘e“- 3/3-input NAND Gate, BMC963 12p 1ip 10p
rman ransis - 1 . . .
50 PrslPr_"Arluand RF 1seors 50p ac :r}e most shatteringly low prices At;sdcc‘:o?g\p. 3-watts, €1:50 £1-40 £1:36
= 5 f alt time. All are fully tested, .
B66 Germanium Diodes ° Linear Op. Amp, 709C 25p 20p I5p
150 e 50p marked and guaranteed! Decade Counter, SN7490 65p 60p 55p

B8l Trans. manufacturers’ re-
200 jects all types NPN, PNP, 59P
Sil. and Germ.
B84 Silicon Diodes DO-7 glass
100 e o S R00, OA%0s  50p
BB6 Sil. Diodes sub. min.
50 IN914 and IN9I6 types 50p
B8 Sil. Trans. NPN, PNP
30 Caiiv. vo L0011 50p
2N706A, BSY95A, etc.
He 250mW. Zener Diodes
40 B im Cmes Tove 50p
MHI5 Top Hat Silicon Rectifiers,
30 b R o 50p
Hle Experimenters’ Pak of
15 Integrated Circuits. Data sop
gupplied
HI7 3 amp. Silicon Stud Recti-
20 fiers, mixed volts 50P
H20 BY126/7 Type Siticon Recti-
20 fiers | amp. plastic. Mixed sop
voits
H34 Power Transistors, PNP,
15 e RS0 50p
Can

LOW COST DUAL IN LINE I.C.
SOCKETS

14 pin type at I15p each } Now new low
16 pin type at 16p each f profile type.

MP40 40W + 40W 50p 48p
MP$0 90W + 90W 60p 58p

BOOKS

We have a large selection of Reference and

Technical Books in stock. X

These sre just two of our popular lines:

B. Transistor Equivalents and

stituces; 40p
is includes many thousands of British

U.S.A., European and C.V. equi nes.

The Ilife Radio Valve & Transistor

Dats Book 9th Edition; ISp

Characteristics of 3,000 valves and tubes,

4,500 Transistors, Diodes, Rectiflerr and

Integrated Circuits. .

Send for lists of these Engiish publications.

A CROSS HATCH GENERATOR
FOR £3.501 1}

YES, a complete kit of parts including Princed
Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. Thisisaprojectin the September
edition of Practical Television.

This complete kit of parts costs
£3-50, post paid.

A MUST for Colour T.V. Alignment.

’ N N N N D W ‘
Please send me the FREE Bi-Pre-Pak Cotalogue.

NAME.

Our famous Pl Pak is still
leading in value for money.

Full of Short Lead Semiconductors & Electronic
Components, approx. 170, We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

Picase ask for Pak P.I. Only 30p.
10p P & P on this Pak.

MAKE A REY COUNTER
FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition

ADDRESS 3 - JRR—"

MINIMUM ORDER 50p. CASH WITH ORDER
psem: PLEASE. Add 10p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

£1 each L ——

'-pn‘E- y Tn DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
g "al ; L TELEPHONE: SOUTHEND (0702) 46344
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Practical Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words).

Box No. 20p extra.

Semi-Display £7 per single column inch.

Advertisements must be

prepaid and addressed to Classified Advertisement Manager, " Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4A 4AD

BOOKS AND PUBLICATIONS

. THE PICTURE BOOK METHOD OF LEARNING
BASIC ELECTRICITY 5pts £4-50.BASIC ELECTRONICS 6pts £5-40.BASIC TELEVISION 3pts£3- 60

The quickest and soundest method of gaining mastery over these subjects.
The clear and concise illustrations make study a real pleasure. P. & P. included
Your Money Back Guaranteed. Free lllustrated Prospectus on request.
SELRAY BOOK CO., 60, HAYES HILL, BROMLEY BR2 7HP.

FREE

ELECTRONIC COMPONENTS CATALOGUE
WEverything from nuts ond bolts to 1.C.3%

AlL YOU HAVE TO DO IS

PHONE

03-742 79033

Or write MAPLIN ELECTRONIC SUPPLIES
P.0. Box No. 3, Rayleigh, Essex. No s.a.e. needed

FOR SALE

SE MADE EASY!!
“FACT NOT FICTION. It you start RFGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3-speed records you
automaticaily learn to recognise the code RHYTHM
without translating. You can’t help It, it’s us easy as
learuing o tune, 18 W.P.M. in 4 weeks guaranteed.

Beginner’s Section only £3-80, complete course £4.50
(Overseas £] extra) detaliis only, 4p atamp. 01-880 2896
G3HSC (Box 19), 46 GREEN LANE, PURLEY, SURREY

CATALOGUE NO. 18, Electronic and Mechan-
ical Components and manufacturers’ surplus.
Credit vouchers value 50p. Price 23p, inclu-
ding post. ARTHUR SALLIS RADIO
CONTROL LTD., 28 Gardner Street, Brighton,
Sussex,

SEEN MY GAT? 5,000 items. Mechanical and
Klectrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

TELEQUIPMENT OSCILLOSCOPE and Audio
Signal Generator, £45. (an sell separafely.
Tel. 01-289 0730.

EDUCATIONAL

GET INTO Llectronics—opportunities for
trained men. Learn at howme. Postal courses in
RTEB, City & Guilds, Radio, TV, Telecoms.,
ete. FREE informative gunide: (HAMBERS
COLLEGE (Dept. R.104), Aldermaston Court,
Reading, RG7 4PE.

ENGINEERS —get a  technical certificate.
Postal courses in  kEngineering, lilectronics,
Radio, TV, Computers, Draughtsmanship,
Building, ete. FREID book from: BIET
(Dept. H.4), Aldermaston Court, Reading,
RG7 4PF.  .ccredited by CACC,

HI-FI EQUIPMENT

DISCOTHEQUE AND THEATRE EQUIP-
MENT. Custom built to 1,000W audio and
100kW lighting control. Made to measure
design service. Inquiries to Box No. 44.

1084

SITUATIONS VACANT ‘

WANTED

MEN!
£50p.w.
can be yours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £2500 +p.a.
After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.
London Computer Operators
Training Centre
E83, Oxford House
0 Oxford Street, W.1.

Telephone: 01-734 2874

127, The Piazza, Dept. ES87,
Piccadilly Plaza, Manchester 1.

Telephone: 061-236 2935

TOP PRICES PAID
for new vaives and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

PRACTICAL ELECTRONICS. Back numbers
wanted. 1B. W. HUGHES, 11 Henley Road,
Ludlow, Salop.

LADDERS

LADDERS, 24ift £9-80, carr. 80p. Leaflet
(Dept PEE), HOME SALES LADDER
CENTRE, Baldwin Road, Stourport, Worcs.
Tel. 029-93 2574.

SERVICE

SHEETS

¥ SERVICE SHEETS ¢ MANUALS « BOOKS »

30p + Postage | PLEASE EN\gLOSPELAvSEA

SERVICE SHEETS| QUER, 12000 SERVICE SHEETS AND MANUALS IN sggcx

SERVICE SHEET

AND T.RECORDERS Catalogue 20p

E. WITH ENQUIRIES..

NEW BOOKS & PUBLICATIONS
32 SIMPLE SHORT WAVE RECEIVERS by Data Publications

PRICE + P8P
Ltd. 140 pages . £0 10p

33 RADIQO CONTROL FOR MODELS by Dota Publicatiens Ltd. 192 poges.

34.  RADIO VALVE AND TRANSISTOR DATA 9th Edition by A.M. Ball. 340 pagu s o o £0.75 150
35.  GUIDE TO BROADCASTING STATIONS 16th Edition. 160 pages . 6 o o o £0.50 8
3. TRANSISTOR AUDIO AND RADIQ CIRCUITS by Mullord Ltd. 230 pnges New Edition, £1.80 1%
37.  1971-72 MULLARD DATA BOOK. Data on Valves & Semiconductors . a o o £0.3) 7
38.  SERVICING WITH THE OSCILLOSCOPE by G.J. King. 176 pages. £1.80 15
J9.  PRACTICAL OSCILLOSCOPE HANDBQOOK by R.P. Tumer. 236 pugcs £1.80 15p
40. MEASURING OSCILLOSCOPE by J.F. Golding. 272 poges . . a £4.20 b
41.  QUESTIONS AND ANSWERS ON TRANSISTORS by C.Brown. 96 pa e £0.50 10p
42, SEMICONDUC TORS: BASIC THEORY AND DEVICES by i. Kumul 272 pug.s s o o o £2.50 2
43, UNDERSTANDING THE SEMICONDUCTOR by C.N. Matthews. 128 paqes . . . . . . £1.00 10p
44. TAPE RECORDERS by H W. Hellyer. Guide ta Purchase & Oparoﬂnq 239 pugas o £2.25 150
45.  PHOTO-EL ECTRONIC DEVICES by J.8.Donce. 165 pages a a £2.10 Dp
46.  AUDIO AMPLIFIERS by Data Publications Ltd. 128 po; Ca £0.55 100
47.  RAPID SERYICING OF TRANSISTOR EQUIPMENT by é.J. ng. 160 paqes £1.50 150
48. BEGINNER'S GUIDE TQO ELECTRICITY by Clement Brown. Assoc.Brit.R.E. . £1.60 150
49. BEGINNER'S GUIDE TO ELECTRONICS by Terence L. 5qunes AMIERE £1.20 1
50. BEGINNER'S GUIDE TO TRANSISTORS by J. A. Reddihough a £1.00 150
51.  PRINCIPLES OF SEMICONDUCTORS by M.G. Scroggie. Bgc CEr\q FIEE 156 peg-s B £1.50 15
52.  THE PRACTICAL AER!AL HANDBOOK by G.1.King. 232 pages. o £2.70 Lp
53, AERIALS by D.J.W. Sjobbemo. Practical Work. V10 poges . B £0.80 10p
54. ELECTROACOUSTICS: MICROPHONES, EARPHONES AND LOUDSPEAKERS ‘10 pagn. £4.30 Lp
55, MAGNETIC TAPE RECORDING by H.G.M. Spratt, BSc. FIEE. 368 pages . . o 3.0 25p
56.  MICROPHONES by A.E. Robertson, M.B.E., BSc. MIEE. 359 pages . s 0o o o o £3.75 Ve
57.  THE HI-F1 AND TAPE RECORDER HANDBOOK by G.J. King. 304 pages £2.00 20
58. PRINCIPLES OF AERIAL DESIGN b Page MSc. FIEE. 182 paoges . 6 o o o o £2.50 2p
59. MOTOR CONTROL by R.T. Lyt‘ull CEng. FIEE. 148 pages . . . . . . . . £2.80 2p
60. INT EGRATED CIRCUIT SYST EMS by D.J. Wolter. 234poges . . . . . . . . . £3.50 20p
6).  SOLID-STATE DEVICES AND APPLICATIONS by R. Lews. 264 pages £3.00

62.  GUIDE TO PRINTED CIRCUITS by G.J. King. 140 pages. 95 Illustrations . £2.30 15
63.  ELECTRONIC COUNTING CiRCUITS by Mullord Ltd. 224 pages s o £1.¢0

64. PRACTICAL INTEGRATED CIRCUITS by A.J. McEvoy and L. McNamaru Va4 pages . £0.50 120

65, POWER ENGINEERING USING THYRISTORS VOL.1. by

Mullard L1d. 228 pages R

150
Send S.A. E for Free LISTS of Practical and Technical Books on Radio & Televlslon now available to

ELL'S TELEVISION SERV

¥ Albert Place, Harrogate,

S8ERVICE SHEET8 for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
etc., from 5p with free Fault-Finding Guide.
S.A.E. orders/inquiries, Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 20066,

Yorks. Tel. 0423—86844 »*

SERVICE SHEETS8. Radio, TV, etc., 8,000
models. List 10p. S.A.E.enquiries. TELRAY,
11 Maudland Bank, Preston.
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MUSICAL INSTRUMENTS

ELECTRONIC PIANO

Touch Sensitive Pedal Sustain
Adjustable Decay

Plug-in units for constructing 2, 4, 6 octave
ELECTRONIC PIANO. Also, Touch
Sensitive Percussion Units for Keyboard
Bass or add Piano Sound to existing organ.
S.A.E. details of these and other units.
To: DIGICHORD

Duffryn Glywd House

Elm Road, Tokers Green

Reading, Berks.

RECEIVERS AND COMPONENTS

COMPUTER PANELS

Panel contains 2 x Mullard OC23 Transistors and
5 other Transistors, etc. 2 panels-50p p.p. 15p.
Panel contains 2 x Mullard OC28 Transqstors
2XBCY34, etc. 2 panels 50p p.p. 15p.

Assorted Computer Panels contain  many
useful Transistors, Diodes, Trim Pots, etc.
4 Panels for £1 post free.

Assorted Panels contain_ minimum of 10
integrated circuits, also Transistors, Diodes,
etc. £) p.p. i5p.

Electrolytic Capacitors UF/V. 2,000/35, 10, 000/
15, 10,000/25, 12,500/35. All at 30p each p.p.
2,600/50, 2,500/50, 5,000/50, 10, 000/50 12, 500/
50, 50,000/15 all at 40p each p.p. 10p.

Also available wide range motor start capacitors
also block paper, etc. Send your exact require-
ments.

Assorted miniature and subminiature Electro-
lytic Capacitors, 100 for £1-20 p.p. 15p.

Mail Order only

XEROZA RADIO

| East Street, Bishop's Tawton, Devon

TV Line out-put Transformers

Replacement types ex-stock.
For ** By-return'* service, contact London
01-948 3702
Tidman Mail Order Ltd., Dept. PE,
236 Sandycombe Road,
Richmond, Surrey TW9 2EQ
Rectifiers and Frame out-put Transformers
also stocked.
Callers welcome.

DRY REED INSERTS

V il —e)
| S, e— v I

Overall length |.85° (Body length 1.17),
Diameter 0.14° to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 62. per
doz.; £3-75 per 100; £27-30 per 1,000; per
10,600 All carriage paid.

.M. RADIO,.LTD,
40/42 Portland Md. Worthing, ‘Suseex 0903 34897

5—N-Channel FETs 3819E—£I

Full specification devices complete with circuit
details for building voltmeter, timer, ohm-
meter, etc,

Send 10p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices.

REDHAWK SALES LTD.
45 Station Road, Gerrards Cross, Bucks,
MAIL ORDER ONLY

BRAND NEW COMPONENTS BY RETURN.

hlectrol\h(% 16V or 25V, 1, 2-2, 4-7, 10 mfds.,

33p. 22, 47, 4p. 100, 5p. 50V, ip extra,
Subminiature bead-type tantalums, 0-1/35V.
0-22/35V, 0-47/35V, 1/35V, 2:2/35V, 4-7/35V.
10/16V, 8p. Mylar Film 100V, 0-001, 0-002,
0-005, 0-01, 0-02. 2p. 0-04, 0-05, 24p. 0-063,0-1,
3p. Polystyrene 63V, 10pf. 10-000pf., E12
series, 2p.  Mullard miniature Carton Film
Reeistors, E12 series, third watt 1(2—10 MQ,

& for 6p. Insured poustage, 8p. THE C.R.
SUPPLY €O., 127 Chesterfield Road, Shetfield,
48,
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POLYSTYRENE CAPACITORS, 125V-100, 120,
150, 180, 220, 270, 330, 390, 560, 880, 820, 1,200,
L aOO 1800 2,200, 2,700, 3,300, 3,900, 5,600, 6,800,
8,200, 0-01, 0-012, 15p doz., post 10p. 0015 0018
0-022, 0-027, 0-033, 24p doz., post 10p.

COMPUTER PANELS, 35-BC108, diodes, etc., 4—
50p, post 10p. American panels, 4—569. post 12p.
Panel type 773B, 8 silicon transistors, 40 diodes,
20p; 701B, 6 silicon transistora, 16 diodes, 12p,
post op each. For lists of other types and com-
ponents send large 8.A.E.

IT WITH 4LA2 POT CORES + CAPS, 50p. post
15p. LA2 ex. equipt., 20p, new and boxed, 80p, C.P.
ORPI2 ON PANEL EX. EQUIPT., 35p, C.P. M.C.
METERS 2 and 3in, three ass., £1.05, post 23p.
WIRE ENDED NEONS, 10—45p, 20—75p, post 8p.
BANK OF FIVE WITH FIVE C407 DRIVER TRAN-
SIBTORS, 45p, C.P. Bank of 30 with 30 transistors,
£2.15, C.P. NEW 46 WAY STEPPING SWITCH
WITH RESET for mains operation, £1:25, post 25p.
CROUZET GEARED SYN, MOTOR, mains operation
15 r.p.m. a.cl, wise, 78p, post 15p. ODYNE
UNIT 7 min. valves, w.w. res. caps, etc., 85p, post
15p. IC. 7400 SERIES on panel(s), 10—78p, post
10p. NEW COIL PACK LMSW, 8 piano key, no
dope, 50p, post 20p. COPPER CLAD PAXOLIN,
single stded, 5} X Jiin. 6 for 80p, post 10p.

ASSORTED COMPONENTS, 7lb, £1-30, C.P.
ASSORTED COMPUTER PANELS, “Ib, £1-30, C.P.
HIXED POLYSTYRENE, 8/MICA CAPS, 100—-40p,

lﬂXED TBANHSTOR AND 1.C. FALL OUTS, 100
anpprox., 18p.,

J.W.B. RADIO
73 HAYFIELD ROAD, SALFORD 6, LANCS,
Mail Order ouly

Modern Computer Panels. with
TOS and plastic transistors, 6 for £1,
15p p. & p.

P/C Board S/S 54in x S54in. 10 for
50p 4 15p p. & p. Panel with 8 OC43
+- 24 OAB8I, 35p. p.p.

Transformers, 7-5 4 7-5V app. }A,
60p, p.p. 18-0-18V 200mA - 24V
40mA 70p, p.p.

Brand New Min Jones Plugs and
Sockets, 6V, 30p; 8W, 40p; 12W,
50p; I8W, 60p; 24W, 75p. All pairs
p.p. 700 m/watt amp, 9v. 80 output,
£1, p.p., with connections.
Transformers, 52-0-52V [ A - 22-0-
22V 0-2A, €2, p.p. 34-0-34V 2A -
22-0-22V-2A, €2, p.p.

3EGI Scope Tube, new, £1:75,
UHF Tuners, translstorlsed £I 50
p.p.

Veroboard 0-1 4in. x 24in. 10 for £1 +

15p p. & p.

R.T. SERVICES (Mail order only)
77 Hayfield Road, Salford 6

POTENTIOMETERS, carbon track, 10K,
100K, | meg. log. 2K, 50K lin. 9p; 250K,
| meg. log. with D/P switch, I18p; | meg./
| meg. dual (stereo), 25p, P. & P.

8 assorted potentiometers, 60p, post paid.
8 assorted presets, 50p, post paid.

TAG STRIPS, 30 assorted pieces, 50p,
post paid.

ROTARY WAFER SWITCHES, 6 mixed
types, 50p, post paid.

MIXED component selection of ex-com-
puter panels, potentiometers, tag-strips,
knobs, .capacitors, wafer switches, etc.
£1.25, post paid.

WALKHAM ELECTRONICS

THE OLD MILL, COMMERCIAL ROAD
HORRABRIDGE, YELVERTON, DEVON

METERS,
At ROGERS FASCINATING ESTABLIS
MENT, 31 Nelson Ntreet, Southport.

Motors, Relays, Valves, Electronies.

Arbour Electronics Ltd.

EAST HANNINGFIELD INDUSTRIAL
ESTATE, Near CHELMSFORD, ESSEX

Telephone: Hanningfield 700
EX COMPUTER COMPONENTS

5 multi contact relays 2-5K ohm coil, 50p. P. & P.
10p. 8 micro switches, mixed, 50p. P. & P. 10p.
240V motor with governor and slipping clutch
90p each. P. & P. 20p. 2:5A meters 3in x 34in,
ISp each P. & P. 10p. Sprinted circuits 4in x 4in.
approx. 100 semiconductors, 50p. P. & P. 10p.
Memory core stores ferrite cores 25 x 50
£1-50 each, 30 x 30 £1.00 each. P. & P. 30p.

300 mixed resistors/capacitors as new, 65p.
P. & P. 5p. Cable 14/0076 600V. 100 yds, 65p.
P. & P. 10p. Instrument cases, 8in x 6in x 6in,
blue with white front panel, £1-60, P. &. P.
25p.

NEW GUARANTEED DEVICES
ORDER WITH CONFIDENCE

MICROCIRCUITS: 709 28p; 710 38p; 723 85p; 741 28p;
748 37p; BN76013 (like ICIZ) ll 24' FET Op. Amp 24-28

10 18p; 11 2]»,’20 lﬂn; 30 lﬂp; 40 16p; 47 21-35; 51 18,

90 72p; 91 £1.21; 92 67p,
84p; 100V 4p; 200V 5p; 400V Bp; 600V 9p; 800V 129
1000V 14p; 3 AMP: 200V 11p; 400V 12p. TRIAC 10A
500V 21-20. BCR 1-6A 600V 75p; BCR 5-1A 400V £1.14.
TRANBIBTORB: 2N2926 RED 8p; OR. 7p; YEL. 8
GRN. 9p; 2N3054 38p; 2N3055 45p; 2N3819 28p; AC1I2T/
128 10p; BC107B, BC108A, BCI08C, BC109C all 8p;
BFY50/61/52 10p; OC44/45/71/72 12p; OC81 18p;
ME SERIES: 0401 18p; 0402 18p; 0404-2 16p; 0411 18p;
0412 19p; 0413 14p; 0414 24p; 1002 10p; 1120 16p;
3001 18p; 4002 12p; 4003 15p; 4101 10p; $102 1lp;
4103 10p; 6001 12p; 6002 14p; 6101 14p; 6102 18p;
8001 14p; 8003 15p; MEF 104 42p; MEL 11 85p; MEL 12
44p; MPS111 32p; MP8112 42p. IC Bockets 14 pin DIL
12p; SOLDERCONS 0-7p per pin. LED Panel Lamp 45p.
Carbon {W §59% RESBISTORB 22 ohm to 2:2Meg. lp
each or 8p per 10 of one value. ZENER DIODES
BZYB8 8eries 400mW 3% 2-7V to 33V 8p.

JEF ELECTRONICS (P.E.12)

YORK HOUSE, 12 YORK DRIVE, GRAPPENHALL
WARRINGTON, WA4 2EJ. Mail Order Onily. C.W.0.
P. & P. 9p per order. Q/8eas 65p. Discounts start at 109,
for 10+4. List Free. NEW FULL S8PEC. ((00DS.
MONEY BACK GUARANTEE.

KITS! KITS! KITS!

A new range of audio kits for discotheques,
groups, musicians, etc. All parts guaranteed
and full assembly instructions supplied.
REVERBERATION UNIT KIT

4 input 2 channel mix plus reverberation level
;on(rol etc. Battery operated. £10-50 + 50p

100 WATT SLAVE AMPLIFIER KIT

A mains operated solid-state power ampllﬁer
for P.A. applications. Delivers 110 watts into
6 ohm load. £20 + £1 P. & P.

100 WATT INSTRUMENT/P.A. AMPLI-
FIER KIT

A professional amplifier using plug-in printed
circuit boards, 4 input 2 channei mix with
high-lift treble and bass controls on each channel.
Separate master volume, etc, £30 4 £] P. & P.
FUZZ BOX KIT

A compact battery operated unit with pre-set
fuzz/volume level controls and changeover
switch. £3:.30 + 25p P. & P.
SOUND-TO-LIGHT KIT

An effects lighting control unit featuring
built-in amplifier and microphone. Modulates
up to 1500 watts of lamps. Sensitivity fully

SOUND SUPPLIES
(Electronics) Co. Ltd,
P.A. EQUIPMENT. Marshall amps, instruments
and guitars, etc. TOA and Eagle amps and
accessories, Reslo mics, etc.
COMPONENTS. Resistors, capacitors, plugs,
sockets, cables, audio leads, semiconductors,
valves, vero board, etc., for the constructor.
Power packs and car droppers for the cassette
recorder or radio.
S.A.E. for list and enquiries. P.A. list )5p.
12 Smarts Lane, Loughton, Essex
Tel. 01-508 2715 Closed all day Thursday

variable. £8:-50 + 50p P. & P.
The above kits are also available fully built and
tested. S.A.E. for full details. Mail order to:

REID ELECTRONICS
43 Heaton Grove, Newcastle upon Tyne NE6 5NP

SPECIAL OFFER. 100 mixed resistors. Pre-
ferred Values }W and }W £1.25, including
postage. 2-2mF 250V WKG 10p each, including
P/P. ALEXANDERS, 18 Inverness Street,
London, N.W.1. Tel. 483 5322,
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PRECISION

POLYCARBONATE CAPACITORS
FRESH 8TOCK — FULLY TESTED

Close tolerance. High stability, Ali 63V d.c.
047uF: 5% 30p; x2% 40p; x1% b80p
1-0uF: +569% 40p; x2% 50p; %1% 60p
2-2uF: +69% B50p; x29% 60p; 1% 75p
4-7uF: t.’)% 70»: +2% 90p
6-8uF; *5% A .
10uF: *5% ll 10. +2% £1-40; x1% 81-80
16uF: +5%21.60; 2% £2-10; 1% £2:70
TANTALUM BEAD CAPACITORS. Values
available 0-22, 0-47, 1-0, 2-2, 4-7, 6-8uF at 35V,
10uF 25V, I1SuF 20V, 22uF ISV, 33uF 10V,
47uF 6V, |00uF JV—aII at 9p each 6 for 50p;
14 for £1. Special pack 6 off each value 72
capacitors) £5.

NEW I—TRANSISTORS. BCI07, BCI08,
BCI09. All at 9p each; 6 for 50p; |14 for €1, Ali
brand new and marked Full spec. devices. May
be mixed to qualify for quantity prices.
POPULAR DIODES. IN914, Tp each; 8 {or
50p; 18 for £1. IN916, 9p each; 6 for 50p. 14 for
£1. 1S44, 5p each; |l for SOp, 24 for £1. All
brand hew and marke

NEW LOW PRICE — 400 mW Zeners.
Values available 4-7, 6-8,7-5,8-2, 91,10, 11, 12,
13-5, 15V, Tol. £5% at 5mA. All new and
marked. Price 10p each; 6 for 50p; |4 for £1.
RESISTORS. Carbon film $W 5%. Range from
2:2Q to 2:2MQ in E|12 series, i.e. 10, 12, 15, 18,
22, 27, 33, 39, 47, 56, 68, 82 and their decades.
Hlxh stablllty, low noise. All at Ip each; 8p
for 10 of any one value; 70p for 100 of any one
value. Special development pack—I10 off each
value 2:20Q to 2-2MQ (730 resistors) £5.

440V A.C. CAPACITORS. 0 IuF snxe l§in X
{in, le,OHuF size 1§in X {in, 30p; 0-47 and
0-5uF, size b§inX in, 35p; §-OuF, suxe 2inX tin,
4S8p; 2-0uF, size 2in X 1inT5p.

SILICON PLASTIC RECTIFIERS |-5A—
Brand new wire-ended DO27. (00PIV at 8p
each or 4 for 30p; 400PIV at 9p each or 4 for
34p; 800P1V at l4p each or 4 for 50p

5p post and packing on all orders below £5.

V. ATTWOOD, DEPT. D3, P.O. BOX 8,
ALRESFORD, HANTS

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 46p, 50p bargain
tmnsnstor packs, bargain £1 resistor and cap-
acitor packs, UHF-VHF televisions 87-50.
Carr. £1-50, S.AE. for 3 leaflets. VELCO
ELECTRONICS, Dridge St., Ramsbottom,

Bury, Lanes,

MISCELLANEOQUS

YOUNG SCIENTISTS

and not-so-young, whether beginner or

REED UNITS

Contains 31 |4A 250V
reeds mounted round a
drum with magnet inside,
also resistors sockets, etc.,
£l ilSp ; 2 for £1-65 (35p)
BC107-8-9 8p, 14 for £1;
2N3055 35p; uA74IC 25p;
wAT09C 28p; Ferric Chlo.
ride, llb, Op (15p), l0Ib
£3.50 (40p

Capacitors: 7.50;;/25V 8p, I3(or( 500;;/25V 12p;
10001/25V 16p; 2000u/25V 24p ; 80 + 80 +20u/

350V IOp. 10 for 75p (25p). Resistors: 300 5% 60p

(}15p). 200 5% Hi-Stabs 60p (12p); 100 | and 7.%

60p (10p); 100 Metal Oxide 60p (8p); one of each
pack £2 (25p). Tape Amplifier, 4 valve, 20uV i/p
2W o/p, with speaker and case, £3 (£1).

GREENWELD (PE3), 24 Goodhart

Way, West Wickham, Kent
Telephone 01-777 2001

Post in brackets, small parts 3p. S.A.E. List

advanced — we offer a range of over 35
SUPER projects.

Have you ever wanted to build A
MACHINE THAT LEARNS!? Or perhaps
make a TEACHING DEVICE? Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a
“Thing"” capable of REPRODUCING
ITSELF? Whatever your electronic turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN

GET YOUR CATALOGUE — SEND JUST
1Sp NOW! (S.A.E, for details).

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TY.

CIRCUIT BOARD ETCHING KITS, full
instructions, £1.25, c.w.0. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herts.

Professional quality at budget prices!
using Range 500 mixer modules.
m.510 Microphone amplifier (600 £4;
m.511 Equaliser (Bass & Treble), £4; mSIl
Ceramic amplifier, £3.80; m.513 Line ampluﬁer‘
£3.80; m.514 Buffer ampl:ﬁer £3.60; €.
Phase amplifier, £3:30; B.30 Booklet on mixing
circuits, 30p.
12p P. & P, Above 5 units free, above 10 units
15% discount.
Mixers and Effects equipment built to order.
CRAIG AUDIO EQUIPMENT
54 Charles Street, Herne Bay, Kent

FORTRONIC
IS EXPANDING

1/C Patchboard Kit £5
1/C Test Clips

Extended range of 7400 Series 1/Cs.

Development Kits of Carbon Film
Resistors.

Range of 6v lamps and lampholders

(4 different colours).

Neon instrument cases and cast

zinc boxes.

Send s.a.e. for full lists
FORTRONIC (FIFE) LTD.
I3 Knowehead, Crossford, Fife

100 WATT AMPLIFIER

Fully protected, transformerless, 9 transis-
tor circuit. Input 500 mV. Output into
8 ohms. 0-19%, discortion.

Printed circuit board and full instructions.
£1-45p + 10p P. & P. S.a.e. for list of
component bargains.

EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14.  (Mail order only)

Trismpus alactronis

All Brand New. Money Back
Guaranteed, Fast  Service.
5Y DIGITAL INDICATOR
0-9DP, with socket and red
Filter 21.45, NIXIE 99p.
IC GAS DETECTOR. Smoke,
Butane, Vapour, etc. #£2.1!
data 9p. ULTRASONIC TBA]IS~
DUCER. Transmit or receive,
$2. LIGHT EMIT DIODES.
Visible red/panel clip/data, 89p.
INFRA RED (invisible beam), 81-18.

\C digital cloch

28 pin DIL 12/24 hr. 4/6 digit, 21150, data 9p,
PW Texan Kit, less chassis, £21.49. PAKS: Res, 80p;
ic/semiconductor, £8. All caps, £2-49; Transformer,
£2-67; TIP 41/42, pair £1-70; 741/748, 89p ea.
INTEGRATED CIRCUITS with dafa. 741 op. amp.
DIL, 80p; 709 TOS5, 21p; DIL, 28p; 710, 83p;
748, 87p. Photo Detector/amp, 44p.

Voltage Regulators: 1} amp., 5 to 20V, £1.67; and
723, 59p; 523 TIMER/stab oscillator, £1:18. Aundio
amp., 3-5W, £1.24; Dual Preamp., 21-67. MC1310P
MPX Decoder for any FMRX, £2-69

A 190 TTLmEtism
Wy

Gates, 7400/1/2/3/4/5/106/20/30/40/50, etc., 1bp:
7413, 29p; 7470/72, 80p; 7473/74/76, 40p; 7447,
£1.50; 7490, 59p; 7492, 69p; 74121, 49p; 74141, 21,
DIL 8OCKETS, high or low profile, 14 or 16 pin, 13p.
SEMICONDUCTORS

2N3055, 40p. BC107, 8p. BC108, 7p. BC109, 8p.
AC125/6/7/8, AC127/8 \0187/5 AF117, lﬂp,
ADI161/2, 85p; BC167/8/9, 17p; BCI77/8/9 15p;
BC182/3/4, 8p; BC212/3/4, 9p; BCY70, 16p;
BFY00/51/52, 17p, TI843 UJT, 20p; 2N706A, 12p;
FET 2N3819, 28p; 2N2926 O. Y., 0p; 2N3053, 17p;
‘2N3702[3/4/o/6/7 11»,2N3708/9I10/11 9p.

1A RECTS: 50V, 4p; 400V, 8p; 50V Bridge, 28p.
1N14/6, 5p; OAGl/Ql 7p 0A200/202, 10p.
ZENERS: BZY&8 400! 11p u lV/lOW 29p.
400V SCR’s: 14, 23p; 34, 49

NEW: BC‘204/.)/6/7/8 llp. 2V3414/o/6/7 18p.

Calculator

8 DIGIT. 4 FUNCTION.
Fully built. Year Guarantee. £89 data 8.A.E.
CAPACITORS: 25/30V Electrolytic.
10/30/100uF, 5p; 200/500uF, 8p; 1,000uF, 15p.
DISC: 22pF thro' to 0-047uF, 8p; 0-01 to O, 6p.
RESISTORS {W 5%, 14p. PRESETS 0 "ow Bp.
VERO 16p/28p, etc., DIN plugs, I8p; sockets, Bp.
Stereo Amp. in case, £14-87. Llght Dimmer, £3.
ELECTRONIC: CAR IGNITION KIT, 2£6-67.
FREE CATALOGUE, 8.A.E., Data 8ht., 6p each.
CWO.P, & P,7p, Overseaa 88§p, Discount 10 + 10%.
P.0. BOX 29, BRACENELL, BERES

CLEARING LABORATORY, scopes, V.T,V.M's,
V.0.M's, H.S. recorders, transcription furn-
tables, electronic testmeters, calibration units,
P.S.U.'s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/(' relays,
components, etc. Lower Beeding 236.

CONSTRUCTION AIDS. Fascia panels, dials,
nameplates in etched aluminium to individual
specification. Sheet aluminium, printed cir-
cuits—drafting tapes, negatives supplied,
boards mianufactured, singles or small runs.
Copper clad laminate supplied. Hardware
for constructors. S.A K. d(‘ttula RAMAR
CONSTRUCTOR SERVICES, 20 Shelbourne
Road, Stratford-on-Avon, W arwks.

LS| Clock

At last BYWOOD can offer the amateur con-
structor an LS| Digital Clock chip. This MOS
chip is built into a2 28 pin package. Control
inputs to the device select 50 or 60 Hx opera-
tion, 12 or 24 hour display, 4 or 6 digit output.
Qutputs are multiplexed BCD or seven segment
lines plus digit select lines. Input controls
enable rapid time setting and high currents
limit the external component count.

Basic chip BYWMMS3II £11°50 pp

" BYIO0D

ELECTRONICS
181 EBBERNS ROAD, HEMEL HEMPSTEAD, HERTS.

RUN YOUR
TA:E RECORDER

OF|

A.C. MAINS

Madint ugit suppllied complete
and ready to plug into your

cassette recorder. (State volt- Q 50

age, model and plug required.) P. & P. ISp
Also avmlable for single outputs 6V, 9V, 12V,
18V, £2.P. & P. 15p.

.S PRODUCTS (RADIO) LTD.

R.
(Dept. P.E.), 31 Otliver Road, London, E.I7

MINIATURE CARBON FILM RESISTORS.
22o0hm to

10 for 7p. 50 for 30p. Mixed values
and wattages to your choice. ELECTRONIC
COMPONENTS, Lake Bargain Centre, 113

5%, W, IW, 1W, E12 Series.
1 MQ

Park Road, Didcot.
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VERNITRON CERAMIC RESONATORS for
i.f. filtering. FM‘, 10-7MHz  (bandwith
235kHz), matched pair, £1-50. 455kHz types:
TF-01A, 38p; TO-02A, 45p; TF-04 442, 40p;
TFN-3A kit, £1-50; FN-SADX. £1:50;
TF-205, 40p. Data’ supplied with orders.
Mail order only, U.X. post 5p. AMATRONIX
LTD., 396 Selsdon Road, South Croydon,
Surrey, CR2 ODE.

Build the Mullard C.CT.V. Camera
Kits are now available with comp-

rehensive construction manual
(also available separately at 65p.)

SEND 5°X7"S.A.E. FOR DETAILS TO

CROFTON ELECTRONICS
15/17 Cambridge Road, Kingston-
on-Thames, Surrey KT1 3NG

Practical Electronics
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NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily,
Your transmissions will be virtually SECRET since
they won’t be heard by conventional means,
Actually it’s TWO KITS IN ONE because you get
the printed-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN-TO-BUILD with the
EASY-TO.FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE—
has obvious applications for SCHOOQL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.
GET YOURS! SEND £5-50 NOW (S.A.E. for details)
TO: ‘BOFFIN PROJECTS®

DEPT. KE2010

4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY

BEST EVER—INTERNATIONAL
230 VOLT A.C. “MAINS" PER-
FORMANCE from 12 volt car battery.
R.C.A.INTERNATIONAL 230 volt

A.C. POWER UNIT. Wonderful
230 volt a.c. performance with low

battery drain. Marvellous for A.C.
FLUORESCENT LIGHTING and
hundreds of makes and types of 200/240
volt A.C.and UNIVERSAL A.C./D.C.
APPLIANCES. Can be used for re-
charging battery by using an ordinary
motorist's 4 amp battery charger.
Total weight of unit 21 lbs. New
improved model only £6:90, plus £
delivery. C.O.D. with pleasure. 7 days
approval against cash.

Dept. PE BROADWAY DISTRIBUTORS, The
Benerator Gentre, House of Tlme PAL]
Broadway, Rossall, Fylde, Lancs.

METER REPAIRS. _Ammeters, voltmeters,

multi-range  meters, vte. Send to METER
REPAIRS. 3¢ Chesholim Road,  Londun,
N16 0hs,

CHROMASONIC ELECTRONICS i~ well and
living at 356 VFartis Green Road. London,
N10 3HN,  40-pace jllustrated eatalogue 20p
past free,

FIBRE OPTICS

FLEXIBLE LIGHT PIPE used to convey light to
inaccessible positions for inspection, panel
indicators, photo-electricand other applications.
FIBROFLEX Type | glass fibre flexible light
conduit .14 mm active dia. bundle sheathed m
P.V.C. Prices per metre (U.K. post free):
70p; 5-9, 55p; 10+, 40p. 25 metres £6 per reel
CROFON (Trade mark of Du Pont) Type 1610
plastic flexible light conduit now available.

64 filaments. Active dia. 1.80 m
Prices per metre: 1-4. £1 20; 5- 9 €110+, 80p.
25 metres £16 per reel.

Send S.A.E. for full range of products, price list
and literature.

FIBRE OPTIC SUPPLIERS
P.O. BOX 702, LONDON WIi0 éSL

CAPACITORS FOR DISCHARGE IGNITION

estock arange of 440V a.c. capacitorsspecially
designed for use in popular ignition systems as
the main discharge capacitors. Approved by the
designers of **Scorpio'’ and also suitable for
systems described in P. and W. More
reliable than 1000V d.c. (JOOV a.c.) units in
common use.
0-47 or 0-5uF I§in x 2in 35p each: I1uF 2in x
2in 45p each; 2uF 2in x lin 75p each: Post
and packing 5p per order.
Y. ATTWOOD, P.0. BOX 8, ALRESFORD, HANTS
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ELECTRONIC MUSIC

CIRCUIT ASSEMBLIES for all your music ‘
projects, ready-to-use modules ideal for Syn- |
thesisers, Sound Effects, Organs, Instrument
modifiers. ‘
CHOOSE from over 25 circuits, including our
new range of I-C designs for Synthesiser work.
OUR CATALOGUE contains full technical
details, explanations and definitions, suggestions
for projects, and discount price details.

OUR PRICES are the lowest in this field and
represent unbeatable value for money.

Send only 20p for our latest catalogue: |

TAYLOR ELECTRONIC MUSIC DEVICES
GREYFRIARS HOUSE [ ] CHESTER

CALCULATOR
KIT smares
£39

LS| CHIP, 8 DIGIT LED READOUT
PRINTED CIRCUIT BOARD, PLASTIC CASE
POWER SUPPLY, KEYBOARD, ETC. i
CONSTANT, FIXED OR FLOATING DECIMAL
ALSO—SINCLAIR EXEC £69-00
RAPIDMAN 800 £32-00
ADVANCE MINI £45-00

BY00D

ELECTRONICS
181 EBBERNS RD., HEMEL HEMPSTEAD, HERTS

COMPLETE — ONLY
+  S.A.E. FOR DETAILS

+ 75p
P. & P.

Versatile

10 in
ONE

MINI-LAB %pnsmg \
e AC and DC Voltmeter ¢ Audio
Generator e Ohm Meter e Resistance
Substitution e Capacitance Substi-
tution e DC Ammeter e Battery Supply
o RF Signal Generator o RF Field

Strength Indicator, £1 1 - 95

This new, unique instru-

ment combines all you

need for testing. Guaran- plus25p p.&p.
teed, money back if not satisfied.

Cash with order or write for illustrated data |
sheet to:

R.S.L. COMPONENTS (Dept.PE2)
Cricketfield Lane, Bishop's Stortford, Herls

P.E.

panels

GEMINI. litched
as detailed in
Printed  circuit  hoards
SOALE. details. RAMAR
SERVICES, 20 shelhourne
on-Avon, Warwicks,

alumininm
latest  publication.
aml other items,
CONSTRUCTOR

Road, Stratford-

FOR ALL yvour Electronic (omponent require-
ments, Send for free list to B.(. KLECTRONIC
SUPPLIES, 7 Regent Road. Hnddersfield,
HD1 4NR.

|
\
fascia }
\
!
b
\

RECORD T.V. SOUND using our luudppeuker

isolating transformer. DProvides safe con-
nection to recorder, Instructions included,
£1 post free, CROWBOROUGH ELEC-

NUSKeX,

\
|
TRONICS (P.E.), Eridge Road, Crowbhorough, ‘
\

EXPERIMENTERS! Hundreds unusual items
at  GRIMSBY ELECTRONICS,
Road, Grimsby, Lines. Catalogue 5p.

Lambert

12 VOLT
FLUORESCENT LIGHTS

(as llustrated)

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is availabl
Guaranteed for six months. Ready to use

12ins. 8 watt £3-60 post paid
21ins. 13 watt £4-60 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE. Callers
welcome. For lists or enquiries, large s.a.e.

CHRISTMAS GIFTS

PRIVATE — FOR WIVES ONLY
Men are hard to please at Christinas time. Your
husband is an electronics man, so why not give him
an original gift of tup quality that he knows he will
appreciate with all your love. We have arranged
specially for readers’ wives (and mums) a superh
GUFT PACK of the popular types of NIP-E-BOARD
printed cirenit assemnbly components as described in
the October ixsue.

The Gift Pack inclides five different standardised
printed circuit boards all ready to use, gold-plated
eidge  connectors, haudles, mounting pillars and
details on how to mmake the best use of thent in a
fully illustrated brochure. He will be able to make
several of the published designs on these boards
very easily with the layont planning chart inctuded.

The total retail value of these coinponents is £4-24,
but becaunse we know that he will be pleased with
such an original idea, we are offering all these for
Christinas in an attractively styted presentation
wallet for only £3:85. Due to heavy demand, we
suggest that you send your order before November 30
to guarantee delivery before Christmas (P.O.
permitting).  We shall mark yonr parcel PRIVATE
if yout wish. Write now to

NIP ELECTRONICS, P.O, BOX 11
Beaconsfield Road, St. Albans, Herts.

If you have difficulty in
obtaining

PRACTICAL
ELECTRONICS

Please place a regular
order with your newsagent
or send | year’s
subscription (£2-65) to
Subscription Department,
Practical Electronics,
Tower House, Southampton
Street, London WC2E 8AQX

1087




BUILD A
PROJECT ‘X’ SYNTHESISER

using newnon (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS
by buying modules and parts in bulk!

Typical Simplified Synthesiser All modules are available separately:
Ring Modulator RM2, £8. Voltage-controlled
MAN-SIZED ROB'UST PATCHBOARD Oscillator VCO01, £10-50, giving sawtooth and square-
MAKE A "PATCH" AS IF YOU MEAN IT. wave outputs. Envelope shapers, ES1, self-
“K-L-O-N-K'" and it's MADE! triggered or ES2 keyboard-triggered, either type
No fiddling with fragile patch pins. No cables. £13. White noise type WNI1, £7. Voltage-
Countless possible combinations giving FULL controlled amplifier VCA1, £11. Voltage-controlled

. ; selective amplifier (filter for waa-waa, etc.) SA1, £12,
RANGE EFFECTS. Keyboards available for versatile Voltage-controlled Phase PH1, £17. Automatic

livesize: Announcement Fader module for fading of music
Precision Voltage-controlled Oscillator tAyLLmic;Aogrl\)(LnfEasnnzu;l;:ergar}ETAF%E%QfEstc.AﬁB
VCO-2 gives SINE, TRIANGULAR and SQUARE outputs, ’
and is gtable! 1 volt/octave control. gingle £22 ePach. SEALED FOR LONG LIFE. Simply connect
Matched and tracked £25 each. coloured wire connections as per easy instructions,
SHE-1 SAMPLE, HOLD and ENVELOPE module gives build cabinet and wire in controls and patchboard
sustain and variable env, to VCO signal. £15. connections! Joystick controls £4-50.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments
in electronic¢ sound effects! Ask any of our customers. See our products in the music stores, too. Suppliers of
special equipment to a leading group. Our modules are used in professional equipment!

Send s.a.e. for synthesiser details or send 15p for full catalogue of our famous musical effects.

D.E. W. LTD. 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

POTENTIOMETERS Lin or Log, 12p; with DP switch, I I I : I < I { ANTI

23p; Dual ganged, 36p; Special offer 5K with DP switch,

15p; WAVECHANGE SWITCHES, 22p; Special offer SEMICONDUCTORS ... COMPARE OUR PRICES
miniature, 4p, 3W 16p. AMPLIFIERS: 1 Valve (EL84), £3; }-g(nl.g;.or. o g))ggg .. %]ep g;ggé .. 19p %5175 .. }Ip
W Transistorised, £1; 10W Transistorised, £3-75. JB3 -~ 8p - 13p .. 13p ZS178 .. 34p
D LD ZTX108 .. 7p ZTX331 .. l4p BFS97 .. 2p ZS27 .
Junction Box, £1-20. 5in Plastic Libraty Cases, 10p. 5002A %;%:?3 - ;g: g;((ggo .. :g: BF398 o |s: %32;? - :2:
. i . 2 .. 5272 .. |}
TUNING METERS, 50p. CARTRIDGES: Com;?atnble ZTX300 .. 10 ZTX304 .. 3% _ DIODES Zs274 .. |3:
ACOS GP91-3SC, 90p ; Stereo GP93-1, £1-15; Ceramic with z;x:o} L. 15p ZTX510 .. I5p ZSI40 .. 22p Z5276 .. 13p
Diamond Stylus, £1-80, CAPACITORS: 100mF 25V, 5p; 51000 1 3p FIXS 1 b 23182 I 30p LPE PIANG
q .200-50- . 0 . ZTX311 .. 9p ZTX550 .. I5p ZS170 .. 9p Semicond
220mF 25V, 5p; 400-200-50-16mF 300V, 30p; 01 500V D.C ZTX312 .. 9: BFSS95° .. n: Z5171 .. ||: ;;‘:i:? c‘;:r:?-r
300V a.c., 3ip. ZTX313 .. 10p BFS60 .. I18p ZS5172 .. l4p Send S.A.E.
ZTX3i4 .. lip BFS6I .. 18p ZSi74 .. I5p  fer Price List
MINIATURE INDICATOR LAMPS (5 colours), 11p; 6V Postage and Packing 10p. Free above £2. S.A.E. for full list
or 12V Bulbs for above, 4p. MAINS NEONS panel mounting
(red, green, clear), 15p. 100 MIXED RESISTORS, 45p. VALENCE ELECTRONICS
ROTARY SWITCHES (on/off) 250V 2A, 10p. PLUGS: 134 UNION STREET, ASHTON-U-LYNE, LANCS.

Jack Standard, 10p; Screened, 13p; 225mm and 3-5mm, 6p;

Screened, 8p. HEADPHONES: High Impedance (2,000

ohm), 90p; STEREO, 8 ohm. £1-95; STEREO 8/16 ohm
£240. COLOUR T.V.

. 19” Tube £125 — 25" Tube £160
MICROPHONES: Lapel 28p; ACOS MIC. 45, 90p; Dual COMPLETELY OVERHAULED — SIX MONTHS' GUARANTEE

Impedance, Dynamic 600 ohm and 50k, £4-50. RECORDING — VARIETY OF MAKES AND MODELS
TAPE: 5in LP 900ft, 45p; S5#in L.P. 1,200ft, 60p; 7in L.P. FABULOUS WINTER VIEWING:
1,8001t, 81p. RESISTORS carbon film 6%, 13p. ALUMINIUM MONOCHROME '

CHASSIS from 6in x 3in to 16in x 10In all 2in deep.

Transistors, Rectifiers, etc. UMF — SINGLE STANDARD — PUSH BUTTON TUNER

20" Tube £34:95 — 24" Tube £44-95

. f " . Carr. + ins. £2-50. Famous make D/S chassis—Thoroughly overhauled—Fitted
Large S.A.E. for list No. 4. Special Prices for quantity with ‘‘Square Screen’ tube—Transistorised ‘Push Button'’ tuner—Fitted in

quoted on request. Add 10p for P. & P. on orders under £5. an attractive cabinet, refinished in a choice of teak, walnut, or mahogany
veneers (state Ist and 2nd choice)

12 month written guarantee with every set—Leaflet and copy guarantee sent

on receipt of your stamped, self addressed envelope
M - D Zl U B S The above models can be seen working in our Langley showroom,
Workingand overhauled 8BBC 2 TV'S (Ferguson 900 and similar sets) £20 carr £2

158 Bradshawgate, Bolton, Lancs. BL2 1BA. SUMIKS (P.E.), 7 HIGH STREET
LANGLEY, WARLEY, WORCS.
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Over 150 ways
to engineer a
better future

A BETTER j0p

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon below. Mail it
to B.I.LE.T. and we’ll send you full details and a free book. B.1.E.T.
has successfully trained thousands of men at home - equipped
them for higher pay and better, more interesting jobs. We can do
as much for YOU. A low-cost B.LLE.T. home study course gets
results fast-makes learning easier and something to look forward
to. There are no books to buy and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a day’s
pay, you could quietly turn yourself into something of an expert. Com-
plete the coupon (or write if you prefer not to cut the page). No obligation
and nobody will callon you . . . but it could be the best thing you ever did.

Others have done it, so can you

“Yesterdav I received a letter from the Institution informing that mv applica-
tion for Associate Membership had been approved. I can honestly say that this
has been the best value for money I have ever obtained - a view echoed by two
colleagues who recently commenced the course’” —Student D.I.B., Yorks.
‘‘Completing your course, meant going from a job I detested to a job that I
love, with unlimited prospects’.—Student J.A.O. Dublin.

“My training with B.I.E.T. quickly changed my earning capacity and, in the
next few vears, my earnings increased fourfold”.—Student C.C.P., Bucks.

FIND OUT FOR YOURSELF

These letters — and there are many more
on file at Aldermaston Court — speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seek. There’s no surer way
cf getting ahead or of opening up new
opportunities for yourself. It will cost
you a stamp to find out how we can

help you. Write to B.L.E.T. Dept, B38,
Aldermaston Court, Reading RG7 4PF

NAM

ADDRES

E
Block Ca;;itals Please

Tis
book canp

the road
througha

Studly
yOW' su

76 page
FREE 76, ge

to SUCCESS
B.ET Home
Course.Choose

bject now:

MECHANICAL
AM.S.E.(Mech.)
Boiler Inspection
& Operation
C & G Eng. Crafts
C & G Fabrication
Diesel Eng.
Eng. Inspection
Eng. Metallurgy
Inst. Eng. & Tech.
Inst. Motor Ind.
Maintenance Eng.
Mechanical Eng.
Sheet Metal Work
Welding

ELECTRICAL &

C& GElec. Eng.
C& G Elec. Inst.
C & G Elec. Tech.
Computer Elect.
Elec. Maths
Elec. Science
Electronic Eng.
Electrical Eng.
Install. & Wiring
Meters

& Measuring

Instruments

MANAGEMENT &
PRODUCTION
Automatic Control
Computer Prog.
Electronic Data
Processing
Estimating
Foremanship
Inst. Cost & Works
Accountants
Inst. Marketing
Management
Metrication
Motor Trade Man.
Network Planning
Numerical Control
Operational
Research
Personnel Man.
Planning Eng.
Production Eng.
Quality Control

Man. Prod.—cont.

Constructlonal-cont.

Salesmanship Building Drawing
%tor;k%e%ing Building Foreman
ng;kss udy Siarﬁentry &1Jioinl.
vil & Municipa.
Manageme nt, Engineering
DRAUGHTSMANSHIP Constructional
M.LLE.D. Engineering
Design of Elec. Construction
Machines uryevors
Die & Press Tool  Institute
Design Clerk of Works
Electrical Council Eng.
Draughtsman- Geology
ship Health Eng.
Gen. Draughts- Heat & Vent.
manship Hydraulics
Jig & Tool Design  Inst. of Builders
Technical Drawing Imnsg.%erioiWorks
st. Works
RADIO & TELE- Highway Supers.
COMMUNICATIONS  Painting & Dec.
Colour TV Public Hygiene
C& G Radio/TV/  Road Engineering
Electronics Structural Eng.
C &G Telecomm. Surveying
ech.
Prac. Radio & Elec. GENERAL
(with kit)
Agricultural Eng.
Radio Amateurs Council of Eng.
Ex Inst,

am.
Radio Servicing
& Repairs
Radio & TV Eng.
Transistor Course
TV Maln. & Serv.

AUTO & AERO
AeroEng.
AM.
A.R.B. Cert.
Auto Engineering
Auto Repalir
C & G Auto. Eng.
Garage
Management
MAA/IMI Diploma
Motor Vehicle
Mechanics
CONSTRUCTIONAL
A.M.S.E. (Civil)
Architecture
Building

Coaching for many major ezams,
tncluding HNC,

ONC.C & G. etc.

Farm Sclence
General Education
Gen. Plastics
Pract. Maths
Pract. Slide Rule
Pure & Applied
Maths
Refrigeration
RubberTechnology
Sales Engineers
Tech. Report
Writing
Timber Trade
University Ent.

G.C.E.
58 ‘o' ‘ IA’
LEVELS SUBJECTS

Over 10,000
group passes

POST TODAY FOR A
BETTER TOMORROW
0 N ] = =] .

SUBJECT OF INTEREST
Accredited by the Council for the Accreditation of Correspondence Colleges.

"BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

AGE.

Published approximately on the 1ath of each month by 11°C Magazimes Ltd | Flectway House, Faringdon Strect, Lowlon, E.C.4 I'rinted i Bugland by Chapel River I'rewe.
Andover, Haute. Sole Agents for Australia and New Zealand -Gordon & Goteh (A/gin) Lisd © South Africa -Central News Agency Lid.: Rhodesia and Zambia —Kingstons Lt
Eaat Africa~Stationery aud Office Suppliex Lt..  Subscription Rate {inchuding postaze) : For one year to any part of the world £2-65 (£2.13.0.)

Practical Elvetronivy is sold subject to the following counditions. namely, that it shall not, without the written cotscnt of the Publishers tirst given, be lent, resold, hirel out o

otherwiee disposed uf by way of Trade at more than the recominen:led selling price shown on the cover, and thut it shall oot be lent, resold ur hired out or otherwise disposed ol 1u
mutilated condition ur in any unautherised cover by way of Trarde, ur affixed to or us part of any pnblication er advertising, literary ot pictorial niatter whatsnever.




U.K's LARGEST ELECTRONICS CENTRES!
“E“BY S Mﬂlﬂ “n EDGWARE ROAD, LONDON, W.2.

404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854 /4736

oPEN’

309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963
303 BARGAIN STORE SPECIAL OFFERS Al Mail to: 303, Edgware Rd., London, W21BW

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF.

BUILD
THE

TEXAN

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER
% FREE TEAK CASE /1. i

FEATURES: New siim design with 6 ICs, IC

sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.

Special Gardners low field stim line transformer.

Fibre glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
__DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,

RELIABILITY AND EASE OF CONSTRUCTION

FACILITIES: On/off switch indicator, headphone sacket,

separate treble, bass. volume and balance controls, scratch and

rumble filters, mono/stereo switch, Input selector: Mag. P.U.,

Radio Tuner, Aux. Can be attered for Mic, Tape, Tape head etc.

(Parts list Ref. 20 on request). Construcuoml Details Ref. No

21. 30p.

with

“'Practical Wireless'

(Asfeatured in
May to August 1972)

S/
SPECIAL SLIM DESIGN
KIT PRICE WITH
£2850:: e
P.&P. o
Overall chassis size
45p 144 in. x 8in. x 2in. high

COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henry’s!

LOW COST HI-FI SPEAKERS

E.M.l. Size 13}in x B4in and Ceramic Magnet

TYPE 150 6 watt, 3, 8 or I5 p
ohms £2.20. Post 12p.

TYPE I50TC Twin cone ver-
sion £€2.75, Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or I150hms. £3.85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover, 8 and 15 ohms.
£7-70. Post 28p

POLISHED CABINETS 150, 150TC, 450 £4-60.

Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 OHM)
SERIES 6 {Assembled 150TC) per pair £16°50. Post 70p.

SERIES B (Assembled 450) per pair £18'95. Post 70p.
ML3 MW LW
. TUNER TO BUILD
Uses Mullard Module.
Slow motion tuning. Built-in
battery. Ferrite aerial. Overall size 7inx
23in x 3jin.  TOTAL COST TO BUILD £4-85. Post 15p.

All parts sold separateiy—Leaflet No. 6.

"BANDSPREAD"” PORTABLE TO BUILD

Printed circuit all transistor
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull output, fibre glass
PVC  covered cabinet, «car aerial.
Attractive appearance and performance
TOTAL COST TO BUILD £7.98, p.p.
32p (Batt. 229) All parts sold separately
—Leaflec No. 2.

design

TEST EQUIPMENT lusta

selection

SE250B Pocket Pencil Signal Injector, £1.90
SES500 Pocker Pencil Signal Tracer, £1-50 f
THL33D Robust 2 K/Volt, £4°55; with case £4'95 §
TEI5 Grid Dip Meter 440 KHz—280 MHz, £13 .45
500 30 K/Volt Multimeter, £9-25;

with leather case, £10-50
200H20 K/Volt Multimeter. £4-20; with case £4-95
AF!OS 50K/V Multimeter, £8:50; wt(h case, £9:50
V4341 AC/DC Multimeter wrth transistor

tester with steel case, £10-50
TE20D RF Generator | 20K Hz—500MHz, £15-95. Carr. 35p
TE22D Audio Generator 20Hz—200KHz, £17-50. Carr. 35p
CI-5 3in Puise Scope 10Hz—I0MHz, £39-00, Carr. 50p
TE65 Valve Voltmecer 28 ranges, £17.50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kc/s BAND-
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.
There is no doubt about it—
VHF FM gives the REAL sound.

All parts sold separately.
TOTAL £6:97, p.p. 20p.

free Leafiet No 3 & 7.
Decoder Kit £5:97. Tuning meter unic £1-7.
Mains unit (optional) Model PS900 £2:47. Post 20p.

CATALOG UE

Fully detailed and
illustrated covering every
aspect of Electronics—
plus data, circuits and
information,
10,000 Stock lines at
Special Low Prices and
Fully Guaranteed.

Post

PRICE 55p Fo

(40p FOR CALLERS)
PLUS! FIVE
10p VOUCHERS

Send to this address—
Henry's Radio Ltd. (Dept.

NHENRY'’S
RADIO LTD.

BB DADID AMAITR

Mains unit for Tuner and Decoder P5.6/12 £3.25. Post 20r.
PA—DISCO—LIGHTING T
UK's Largest Range—Write ﬁ ﬁ 0 6

phone or call in. Details and

demonstrations on request. ﬁ ﬁ ﬁ' ﬁ

DJ30L 3 Channel sound to DL AR TR
lighe unit, 3kwW. £29.75

DJ40L 3 Channel Mic (Built-in) to light, FIBRE OPTICS -
3kW. £38-75 LIGHTING * MICS

DJ70S 70 watt Disco amp/mixer, £49:95 EFFECTS PRO-

DISCOAMP 100 watt Disco amp/

JECTORS SPOTS
mixer, £66:50 MERS

DJ105S 30 watt Disco amp/mlxer £32.75 STANDS MIXERS
Anti-Feedback Quality Mic., £11-50 SPE ERS

D 4500 50 watt PA amplifier, (44 00 Everythlng for
Group 300 |50 watt rms Group Valve ~- Disco —

amplifier, £86°00 nghnng
®Portable discos—details on request FREE Stock List
@ Credit terms for callers Ref. No. 18B.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS 5. !

Z30 £3.57 Z50 £4.37

STEREQ 60 £7-97 PZ5 £3.97

PZ6 £6.37 PZB £4.77.

Transformer for PZB £1.95, PACKAGE DEALS Post 25p

All the parts youneed plus Dataand Circuits.
Prices subject o change without notice. E. & Q.E.

PE), 3 Albemarie Way, Active Filter Unit £4:-45. 2 x 230, Stereo 60, PZ5 £15.95
London, E.C.1—for Stereo FM  Tuner £16.95. 2x 230, Stereo 60, PZ6 §|8~00
catalogue by post only. B 2 x Z50, Stereo 60, PZB £20-25
All other mail and callers ICI12 £1-80 QI6's £15 pair. Trangformer for PZ8 £2.95
to "'303", see above. Post, etc 20p per item. PROIJECT 605 KIT £19.95
MORE OF EVERYTHING ALWAYS AT HENRY’S [RANSEIORS — 6o = °°F
RECTIFIERS — TRIACS, etc
GetaCatalogue—it'sallinthere! LATEST BROCHURE Ref. No. 36 on

request or see our earlier page.

RECORD DECKS
CHASSIS (Post 50p)

SP25/3, £10-25 HT70, £14:50
MP6Q, £9.95 MP610, £12-95
AP76, £17.95 GL75, £18:50

PLINTH/COVERS (State Model)
SP25/MP60/610 £3-30 (Post 40p)
AP76 £4:50 (Psst 40p)
CART/PLINTH/COVER
(Post 70p)
{HL) MP60/GBOOH,PC  £18-50
MP6|0/SC5MD/TPD2’PC £19-95
AP76/M7565M/PC £32-50

AP96/M7565M/PC £39-95
(HL) AP76/G800/PC £1825
(HL) SP25/G800H/FC  £18-95
HT70,G800/TPDI/PC  £24-50
(HL) 2025/9TAHCD/PC £13-95
MP60/SCSMD/PC 17-25
(HL) GL75/GBOOE/PC  £41-95
(HL) GL75/GB00/PC £38.95

ULTRASONIC
TRANSDUCERS

Operate at 40kc/s up to 100
yds. Ideal remote switching and
signalling. Corrpie(e with data
and circuit:

PR\CE PER PAIR £5:90. Post|0p.

MARRIOT TAPE HEADS
4 TRACK MONO
or 2 TRACK STEREO

17" High Impedance  £2:00
i |8" Med. Impadance £2:00
36" Med.-Low Imp. £3:50
Erase Heads for above 75p

63" 2 track mono — High
Impedance £1-75
“'43 "' Erase Head for above 75p

POWER INTEGRATED
CIRCUITS

Plessey SL403D—3 watt with
8-page data. Jayouts and circuits
£1.50. P.C. Boarc 60p; Heat Sink
I4p. Sinclair IC12-—6 watt with
data and circuits £1.80.
TH$013P—20  wartt
Amp Module £4-57.
TH9014P-I1C Preampl:fier £1-50,
Data/Circuits (No. 42)

for above 10p

7 SEG & NIXIE TUBES
(Post |15p per | to 6)
XN3, XNI3, GNé 0-9%
view with data, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,
95p.
3OI5F 7 seg. £1 =ach, £7 per 4
with data.
12 and 24 hour clock
Ref. No. 31 15p.

MINIATURE AMPLIFIER
5 transistor. 300mW  o/p.
Fitted volume and sensitivity
control 9 volt operated. £1.75
each, p.p. |5p

QUALITY SLIDER CONTROLS
60mm  stroke singles and
ganged. Complete with knobs.
5k, 10kQ. 25kq, 100kQ,
250k (3, 500k . | meg. Log and
Lin. 40p each, 10k, 25kQ,
50k, 100k}, 250k Q. Log and
Lin. ganged. 60p =ach’

Power

side

circuits.

Hi-FI AND TAPE
EQUIPMENT
Acknowledged
as U.K.'s
Largest Stockist
with Lowest
Prices Plus 12
Menths
Guarantee.

Write or call
for FREE 16
page lists
(Ref. No. 17}

309-354-356-404-406 Open 6 d‘ays a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday.

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S




